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all your potentiometer needs’ 
check this complete L&N line | 


When you’re looking for the right potentiometer to do 
a specific job, it will pay you to check the complete 
L&N line first. Whether you need the extreme precision 
of an N.B.S.-certified Wenner, the convenience of a 
Micromax or Speedomax recorder, or an intermediate 
instrument, you’ll find the characteristics you want in a 
soundly engineered L&N potentiometer. 


More than a score of models comprise the line. Just 
glance at the table below. There’s a potentiometer for 
practically any purpose—measurement of low voltages, 


temperature vs. temperature-difference, calorimetry, pH 
and other emf cell work . . . self-contained portables for 
temperature and pyrometer checking . . . and the popular, 
general-purpose Type K’s. Models run from. highest to 
moderate precision. They come in convenient single, 


double, even triple ranges . 


.. to suit the job at hand. 


Naturally, we can’t begin to tell you all you want 
to know in so short a table. So for complete details, let 
us send you catalog information. Simply write our nearest 
office, or 4926 Stenton Ave., Phila. 44, Pa. 


CAT LIMIT OF ERROR} 
MODEL NO PURPOSE RANGE 
nn 01% | 02% to .1%] range 
Wenner 7559 ther ple ; other low voltag x Oto 0.011111 v;O0toO.11111Vv 
(N.B.S.-certified) 7558 maintain primary standards x 0.19111 v; Oto 1.9111 Vv 
| 7620 thermocouple voltages ; calorimetry x Oto 0.01 v 
| 7621 thermocouple voltages ; calorimetry x Otod.1v 
| 7622 temp ; temp-difference ; x Oto 0.01 v 
7623 temp-current; etc. Oto0.1v 
Type K-1 7551 general x 0 to 0.161 v; Oto 1.61 v 
Type K-2 7552 general x 0 to 0.0161 v; 0 to 0.161 v; Oto 1.61 v 
Students’ 7651 general x 0 to 0.016 v; Oto 1.6 v 
Indicator * | 7655 pH, emf’s x 0to1.110v 
* | 7659 corrosion testing x triple; 0 to 4.1 v total 
Millivoit * | 8667 pyrometer check (lab.) ; temp. 7 x Oto 111 mv 
Indicator * | 8656 B,D,X] pyrometer check (plant) ; temp. x 0 to 16 mv; 0 to 70 mv; or as spec. 
* | 8657 pyrometer check (plant) ; temp. x 0 to 16 mv & 16 to 64 mv; or as spec. 
* | 8662 pyrom. check (lab. & plant) ; temp. x 0 to 16.1 mv; 0 to 80.5 mv 7 
* | 8658 pyrom. check (lab. & plant) ; temp. x single; direct-reading temp. 
Temperature * | 8659 pyrom. check (lab. & plant); temp. x double; direct-reading temp. 
Indicator * | 8663-CD | body temps. x 25 to 125 F ;—3.9 to +51.7C 
* | 8663-X temp. check (lab. or plant) x single or double, as spec. 
Panel Indicator * | 8671-76 temp. meas. x single or double, as spec. 
pH Indicator * | 7663-A1 pH ; emf cell potentials x Oto 13 pH; 0to 1.100v 
Brooks _ | 7630 ammeter, voltmeter, wattmeter test. | | Oto 153 mw used with volt boxes 
(Deflection) 7640 lamp efficiency test. + 0 to 1.53 v and shunts 
i 
Speedomax controlling: voltage, temp., pH, etc. is 


*Self-contained 


dri. Ad EN(12) 


TUnder normal operating conditions, except when using lowest part of ranges. 


LEEDS NORTHRUP C 


MEASURING INSTRUMENTS + TELEMETERS + AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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you Seen these Books? 


Hunter & Hunter — COLLEGE ZOOLOGY 


By employing an ecological approach, the authors of this distinctly differ- 
ent text at once arouse student interest and relate the subject to everyday 
life. Considerable emphasis on function is maintained throughout (in 
keeping with the present trend ), and stress is laid constantly on the human 
organism and on how the lower zoological forms are of importance to 
man. Valuable new material derived from experimental embryology is 
included at pertinent points. The 490 carefully chosen illustrations are 
outstanding. 

College Zoology. By Cov. Grorce W. Hunter, II1, Ph.D., Chief, Section of Medical Zoology. 
406th Medical General Laboratory, Tokro; and F. R. Hunter, Ph.D., Professor of Physi- 


ology, Florida State University, Tallahassee. 21 pages, 6” x 9”, with 490 illustrations. 
$5.50. 


pletely. 


on 164 figures. $6.75. 


Gardner — NEUROLOGY 


Students will find that this text covers the structure and function of the 
nervous system with rare clarity. Basic neuroanatomy is concisely pre- 
sented, the physiological processes are fully covered, and the fundamental 
relationships of psychology to the higher nervous centers are competently 
explained. Progressing systematically from elementary fundamentals to 
more advanced and complex concepts, the book is easily understandable to 
the student with a minimum background in biology. 

Fundamentala of Nevrology. By Ernest GARDNER, M.D., Professor and Head of Depart- 


ment of Anatomy, Wayae University Collece of Medicine, Detroit. 336 pages, 54” « 84”, 
with 202 illustrations on 134 figures. $4.75. 


West Washington Square 
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| Turner — GENERAL ENDOCRINOLOGY 
| 


The first book to approach endocrinology on a truly biologie level, this 
work has gained wide popularity as a text for many advanced courses in 
the biological sciences. It analyzes the subject with unusual thorough- 
ness, exploring and explaining it in its anatomical, embryological, physio- 
logical, and clinical relations. The interrelations of glandular activity ; 
the characteristics of all types of regulation in both plants and animals; 
and the individual glands themselves are all covered clearly and com- 


General Endocrinology. By C. DONNELL TurNer, Ph.D., formerly Chairman of Department 
of Zoology, Utica College of Syracuse University. 604 pages, 6” x 9”, with 349 illustrations 


W. B. SAUNDERS COMPANY 


Philadelphia 5 
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o you have this booklet? 
It describes: 
8 “How to Prevent Accidents 
= in the Laboratory” 

8 “How to Avoid a Charge of 
Negligence” 
“Laboratory First Aid and 
Fire Fighting”’ 
“Safety Equipment Availa- 
+ ble for Use in Laboratories” 


A laboratory is a safe place to work when: 


Workers are kept informed on hazards and safety prac- 
tices through a planned program. 


Supervisors recognize their responsibility to provide 
proper instruction and equipment. 


Modern methods and appliances for handling all oper- 
ations are used. 


First aid and emergency equipment is conveniently at 
hand for unforeseen accidents. 


SCIENTIFIC CO. 
a 717 Forbes St., Pittsburgh (19), Pa. 
2109 Locust St., St. Louis (3), Mo. 


WRITE FOR FREE COPIES TO— 
Headquarters for Laboratory Supplies 


re: EIMER & AMEND! 
Greenwich and Morton Streets 


New York (14), New York 


New Washington Plant: 7722 Woodbury Drive, Silver Spring, Maryland 
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Science, founded in 1880, is ae each Friday by the 
American Association for the Advancement of Science at the 
Business Press, 10 McGovern Ave., Lancaster, Pa. Bntered 
as second-class matter at the Post Office at Lancaster, Pa., 
January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate pestese provided for in 
the Act of February 28, 1925, embodied in Paragraph (d-2) 
Section 34.40 P. L. & R. of 1948. 


All correspondence should be sent to Science, 1515 Massa- 
chusetts Ave., N. W., Washington 5, D. C. The AAAS as- 
sumes no responsibility for the safety of manuscripts or for 


the opinions expressed by contributors. Four weeks’ notice 
is required for change of address, and an address stencil label 
from a recent issue must be furnished. Claims for a misxing 
number will be allowed only if received within 60 days from 
date of issue. 


Annual! subscriptions, $7.50; single copies, $.25; fore 
postage, outside the Pan-American Union, $1.00; Canadian 
postage, $.50. 
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REASONS FOR USING 


TAYLOR 


pH COMPARATORS 


ACCURACY— Taylor pH sets use the accepted color- 
imetric method of comparison. Color standards 
absolutely guaranteed against fading. 


EASE—AIl color standards necessary for each 
indicator are enclosed within one handy slide, no 
fragile single standards to handle, nothing to 
lose or break. 


SPEED—Simply place the prepared sample in the 
middle tube in the base, move the slide across 
until the colors match and. .. there’s the value. 


FOR COMPLETE RELIABILITY—Specify and Use Taylor 


Indicators and Buffers. 


Available in crystalline form 


or in solution, specially prepared in our own labora- 
tory. Guaranteed pure and uniform. Shipped in resis- 


tant 


glass bottles. 


See your dealer or order from the following list: 


Indicator Solution Vials | 50m1. | 100ml. 


Acid Cresol Red......... $0. 
Acid Cregsol Purple 


$0.75 | $ 


Methyl Red 
Chlorphenol Red... 
Bromcresol Purple. 
Bromthymol Blue. . 
nol Red....... 


Cresol Red. ope 
Meta Cresol Purple 
Thymol Blue. oe 
Phthelein Red 


888888888888888888888 


Thymol Red®............ 
Long Range Indicator®. . 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- 
tal investigation of disorders 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychological labora- 
tory, the instrument has a 
well-known application as a 
so-called “lie detector”. Re- 
sistance is read directly from 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Battery 
operated. Price ....$115.00 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK, VERMONT, U.S.A. 
Pioneer manufacturers of the electroencephalograph 


Garceau RECORDING 
PSY CHOGALVANOMETER 


For the study of the 
psychogalvanic _refiex 
and skin i 
The instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


Price $775.00 


All Prices F. O. B. Baltimore *Sold in solution form only. 


Write for so eee on Taylor crystalline in- 
dicators or buffer salts, solutions and mixtures. 


W. A. TAYLOR % 


416 RODGERS FORGE RD. + BALTIMORE-4, MD. 


“VITAMIN FREE” 
CASEIN HYDROLYSATE 


For Microbiological Procedures 
and 


Vitamin Assays 


® Riboflavin 


® Folic Acid 


Biotin 


Pantothenic 
Acid 


@ Niacin 


B-12 


Uniform—Pre-tested—De pendable 


Available As ACID Or ENZYMATIC 
Hydrolysates 


Low “Blanks” 


High “Maximum Acid” 


WRITE FOR CATALOGUE +S 901 


Nutritional Biochemicals 


CLEVELAND. 22 
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Twice every minute the TECHNICON Pipette 
Washer completes its syphon-cycle . . . seven surg- 
ing gallons of water to loosen and dislodge 
clinging residues. Wastes are then literally swept 
out of the pipettes by the violent suction set up dur- 
ing the brisk ten-second emptying phase. 


Only the Technicon washer offers such rapidity and 
thoroughness, delivering in six cycles a full basket- 
load of immaculate pipettes (capacity 200 of 1 mi 
in 100th’s, up to 18” long). The stainless steel 


PIPETTE 


basket, proof against corrosive reagents, carries 
its load of pipettes undisturbed through every 
stage: cleansing, washing and drying. Requires no 
individual handling, no shifting from container to 
container, practically eliminates breakage and 
chippage. A must for the busy laboratory: let us 
send you Bulletin #6150 giving particulars. 


THE TECHNICON COMPANY 
215 E. 149 St., New York 51, N. Y. 


No fuss or muss .. . 
pipette washing can 
be as eosy as this 
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KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


> BOOKS FOR SCIENTISTS 


Over 700 important titles includ- § 

| ing reprints of German books (many § 
published in Germany during the § 
war) in the fields of x 


Chemistry Medicine & Surgery § 
Engineering Pharmacology 
General Science Physics 

Mathematics 


high and low power work 


= semi automatic needle puller 
micro injection equipment 
* write for literature to .. . J. W. EDWARDS 
Ann Arbor Michigan § 

GAMMA instrument company : 


261-263 GREAT NECK ROAD, GREAT NECK, L. I., N. Y. 


See our Catalog No. 8 
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NUTRITIONAL 
RESEARCH 
NEEDS 


This GBI catalogue No. 677 
will save you time, trouble 
and expense. It supplies up- 
to-date information and prices 
on the wide range of GBI 
products available for nutri- 
tional research — Write for it. 


TABLE OF CONTENTS 


BIOLOGICAL TEST DIETS MICROBIOLOGICAL MEDIA 


for vitamin assay and research for standard procedures for B-com- 
lex vitamins, amino acids and 
TEST DIET INGREDIENTS acterial nutrition studies 
for preparing special test diets VITAMIN SUPPLEMENTS 
for use in test diets 
VITAMINS (CRYSTALLINE) RESEARCH BIOCHEMICALS 
for reference standards and diet for special procedures and 
nutritional investigations 
AMINO ACIDS (CRYSTALLINE) CAROTENE CONCENTRATES 
for various nutritional studies for manufacturing use 


GENERAL BIOCHEMICALS, INC. 


60 LABORATORY PARK BB CHAGRIN FALLS, OHIO 
Reg. U.S. Par. off. 
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BUT TODAY you need 
Bausch & Lomb “Years Ahead” 
design... 


@ You need these exclusive advantages of the B&L Lab- 
oratory Microscope to help keep you abreast of the latest 
scientific findings and techniques; variable focus con- 
denser; threadless cell lens mounts; nosepiece with roller 
bearing stops; bronze body tube dove-tail slide; patented 
lever fine adjustment. B&L features like these give you the 
finest quality images, faster, more easily: coarse adjust- 
ment with matched rack and pinion; substage with full 
360° ring mount; integral substage illuminator (op- 

tional); Balcoted optical system (optional) to reduce 
reflection and flare. 


Sab the difference in a demonstration 


Let your own test 
prove the smooth- 
as-silk motion, pre- 
cise focusing and 
illumination con- 
trol, world’s finest optical system, and time- 
and effort-saving convenience of a new B&L 
Laboratory Microscope. 


WRITE for complete information and demon- 
stration to Bausch & Lomb Optical Company, 
642-1 St. Paul St. Rochester 2, New York. 


Replace your old microscopes now with NEW 


Bausch & Lomb Microscopes 
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Kennetic Inquiry 


Arthur F. Bentley 
Paoli, Indiana 


ENNETIC INQUIRY is a name proposed 
for organized investigation into the problem 
of human knowings and knowns, where this 
is so conducted that the full range of subject 

matters—all the knowings and all the knowns—form 
a common field. Such inquiry is to be undertaken 
under express postulation, and without specific alle- 
gation or assurance of ultimate factual status. The 
postulation deals with concrete instances of knowings 
and knowns instead of with purported faculties, pow- 
ers, or realities; and under it every specific instance 
of a knowing is taken along with its specific known as 
a single transaction in the field. It abandons, root, 
branch, and fruit, the conventional severance of de- 
tachable knowers from detachable knowns. To it the 
word “epistemological” rates as a historical curiosity, 
stripped of all pretense to authority in research, and 
ripe only for the museum. The words “philosophical” 
and “metaphysical” become similarly irrelevant to our 
inquiry: as irrelevant as they are in physical labora- 
tories today when actual research is in progress. Even 
the word “knowledge” itself is, at least for the time 
being, discarded, since it is steeped in vagueness, and 
unable to qualify technically as purveyor of deter- 
minable fact. The words “knowing” and “known” 
remain, however, usable, if properly provided with 
plural forms, and thus made able to stand for con- 
crete instances of organic-environmental action in be- 
havioral space and time. 

Thus organized, knowings and knowns together be- 
come events in process in a cosmos, system, or field of 
fact, such as postulation projects and anticipates. 
The inquiry is then on the way, or believes itself on 
the way, toward becoming science. It is science in 
the making if, by science, is understood a procedure 
of observation and postulation, with all observation 
recognizing that it takes place under postulation, and 
with all postulation recognizing that it arises out of 
observation; and if freedom for inquiry is secured 
through the smashing of the old blockades so long 
maintained under the dominance of inadequate speech 
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forms of barbaric origin and overripe habituation, 
peculiarly those proclaiming purportedly particulate 
sense-data. 

Although the name “kennetie” has not heretofore 
been in use, inquiry along these suggested lines has 
already been undertaken, and report thereon has been 
made, in a book Knowing and the Known (22) by 
John Dewey and the present writer. To form the 
name “kennetic,” the Scottish “ken” or “kenning” has 
been preferred to any word in the groups centering 
around “cognition,” “gnosis,” or “epistemology,” since 
the latter have long since become fixated beyond recall 
in implications hostile to present purposes. “Ken” 
has a further advantage over these other roots in re- 
ealling the early Teutonic “can,” which signified the 
activity of knowing, inclusive of “know-how” and of 
“be able.” Using “kennetic,” we may, with minimum 
risk of distortion, deal with active knowings as found 
among men who are known phases of a cosmos, which 
is itself in process of being known. 

We here proceed to take men as in nature, to take 
their behaviors of whatever kind as “natural,” and to 
take all their knowings as naturally behavioral, along 
with their other activities. We then strive to discover 
what observation may yield under the employment of 
such new namings as we may attain when freed from 
the interference of the old hostile terminologies. 


Tue KENNETIC PROCEDURE 


Kennetie inquiry, as already indicated, omits from 
its proceedings all facultative action of “minds” or 
otherwise individuated “knowers” on the side of the 
knowings, and all dogmatically proclaimed or other- 
wise individuated “ultimate reals” on the side of the 
knowns. I have never myself made observation of 
any such “pure knowers” or “pure reals;” I know no 
one who has; and I believe no claim to such observa- 
tion has ever yet been made in a way to conform with 
modern scientific standards free from linguistic 
hypnosis. I assert that it is easier literally to ob- 
serve—to see—man-in-process with environs, and to see 
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this full process as one transaction, than it can pos- 
sibly be literally to observe a “soul,” a “spirit,” or a 
psychic “mind” (this last, a lineal descendant from the 
two others), or to see a “thing” as a “real” substratum 
apart from all our knowing and from conditioning 
thereby. What we find to observe under our postu- 
lation is the organism and its environs in natural pres- 
ence and process together, linguistically still unfrac- 
tured, or otherwise schizophrenic. Permitting obser- 
vation to run free within its framework of postula- 
tion, and putting all the concentrated attention we 
ean behind it, we secure reports on the unfractured 
knowing-known events. All such observation and such 
reports and such events-reported we style trans- 
actional, in contrast with the interactional reports ob- 
tained under mechanistic inquiry, and with the self- 
actional reports under conventionally “psychic” pre- 
sumptions. In so doing we require the “selves” and 
the “mechanisms,” equally with the “transactions,” to 
present themselves in postulatory form, free from 
pretense to underlying authoritative status. We shall 
adopt the word “behavioral’? to apply to those events 
involving organisms and environs which, as events, are 
not technically physiological or physical, nor directly 
covered in physiological or physical inquiry. To re- 
peat: All behavioral events are by postulation trans- 
actions; all knowings and knowns as subject matters 
of inquiry belong among transactional behaviors. 
Before undertaking to locate the knowings and the 
knowns definitely among the behaviors, let us briefly 
characterize the setting of the behaviors themselves 
as naturally viewed within the vastly wider field of 
all that is “known-to-modern-science.”* Many differ- 
ences in viewpoints as to the range of scientific inquiry 
are still offered us, and many different classifications 
of the sciences are given. We need here give atten- 


1 Anyone who prefers “psychological” may substitute it for 
“behavioral,” provided he holds it to the given postulation, 
and adequately rejects the introduction of every form of 
disconnected “‘psyche.” Those who prefer the word “cultural” 
would find it necessary to make that word expressly include 
the full range of the “psychoiogical.” 

*An appraisal of the organization of scientific knowing 
with common-sense knowing will be found in Chapter X of 
the book referred to (22). Other recent papers by John 
Dewey make further development. A recent comment by 
E. U. Condon, in which he notes “the doubtful speculation 
which has characterized most of the philosophic absorptions 
of modern science,” speaks of Dewey in the following terms: 
“One of the rare exceptions, one who has in a significant and 
profound way understood and used both science and the 
scientific method is John Dewey. He points out clearly that 
the growth of rational thought processes may be considered 
as a response to the biological necessity of adaptation to the 
environment. Its ultimate function, he says, is that of 
‘prospective control of the conditions of the environment.’ 
It follows then that ‘the function of intelligence is not that 
of copying the objects of the environment, but rather of 
taking account of the way in which more effective and more 
profitable relations with these objects may be established in 
the future’” (19). 
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tion solely to the three great technical fields recog- 
nized as basic under all classifications, and perhaps 
best styled Physical, Physiological, and Behavioral 
(where Psychological may be used as a possible alter- 
native for the third, if strongly preferred). We treat 
the distinctions as those of subject matters of inquiry- 
in-growth (i.e., of science) and not in the older way 
as marking off, or resting on any assured differences 
in the “kinds” of “materials” that “exist.”* It is in- 
deed true that “physiological” and “behavioral” be- 
long alike under “biological” when this is brought into 
contrast with the “physical,” since they both have to 
do with the organic. But under present-day observa- 
tion, and in the status of current inquiry and for it 
only, the differentiation of techniques between physio- 
logical and behavioral research cuts as deep as that 
between physical and physiological, and this should 
be technically recognized in all appraisal as of today.‘ 
Physical research cannot adequately advance its own 
technical form of description and report across the 
full physiological field, nor can technical physiological 
research in the general case be advanced to portray 
the behavioral field. The “languages” of report re- 
main for the present noninterchangeable. No exami- 
nation of brain or nerves or of muscle or viscera can 
report that “an election was held,” nor even that “a 
cow was seen.” The central cores of the three great 
regions are natural; the bands of transitional vague- 
ness between them are to be taken as natural; the 
inquiry into them is natural. But for present-day 
guidance with respect to the knowings of the knowns 
and to the knowns as undergoing knowing, the tech- 
nical differentiation as above set forth remains in 
effect. 


THE BEHAVIORAL BACKGROUND 


As between physiological and behavioral subject 
matters, the differentiation can be stated in terms of 
a comparative directness of process in the former, 
which shows itself in contrast with a certain typical 
indirectness in the latter (22, Chap. VI). Soon after 
Jacques Loeb at the beginning of this century pub- 
lished his—at that time world-exciting—reports on 
dominant physical processes within and across the 
skins of organisms (28), H. 8. Jennings (26) noted 
a characteristic in low organisms different from that 

*The word “exist” occurs in two other passages in this 
paper but there, as here, it is set off by quotation marks so 
as not to involve the writer in any claims conventionally made 
with respect to its range of application. If here brought into 
the discussion, the word would be treated transactionally 
within the range of designational behaviors. Signalings are 
too immediate, vivid, and hard-hitting to pause for existential 
reference, whereas symbolings have passed beyond the need 
for it and are even beginning to overcome the desire. (For 


this terminology, see the section on “Specific Positions 
Attained.’”’) 


‘For a strong warning against “biologism,” see Bertalanffy 
(10). 
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of any immediate direct physical or chemical excita- 
tion and reaction. This was found in the sea urchin, 
for example, when an enemy cast a shadow, and the 
organism moved to evade, not the shadow itself, but 
the on-coming, hostile shadow-caster. The present in- 
vestigators, reporting in Knowing and the Known 
(22), have employed the word “sign” to name this 
technically characteristic “indirectness,” as it is found 
across the entire behavioral field. They chose this 
word, not so much despite its enormous variety of 
current applications, as perhaps on account of them, 
and because none of these applications has succeeded 
in ruling the field in which dozens of applications are 
needed to work in harness. The range of “sign,” 
understood always as transactional sign-process, was 
made coincident with the range most generally of be- 
havior itself. This was to make, in effect, sign-actings 
(which include sign-knowings) the characteristic, tech- 
nical process in the behavioral field, as distinet from 
the physiological and, of course, also from the phys- 
ical processes. 

Within the range of sign, the word “signal” was 
chosen to name the underlying sensori-perceptive 
level; the word “designation” for the next higher 
evolutionary level—namely, that of linguistic sign 
operation; and the word “symboling” for a still higher 
range in the evolutionary sense, to which specific dif- 
ferentiation was given—namely, that of mathematies, 
inclusive of a comparatively small, but very important, 
part of modern symbolic logic that is itself rigorously 
mathematical, rather than a still-confused survival 
from the older logical attitudes.® 

The words “know” and “known” are applied in cur- 
rent writing at almost any point across this range of 
behavior, from protozoa to the purest of pure mathe- 
matics. An insect is said to know its way around, 
and a mathematician (it is said), his technical busi- 
ness. Without objecting to other uses or attempting 
to set up a program of naming for others, attention 
here will be centered closely on the range of know- 

5Vifty years ago a typical classification of the behavioral 
(psychological) was into sense, intellect, and will—all “facul- 
ties.” Josiah Royce’s sensitivity, docility, and initiative, 
covering physical contacts, social setting, and individual going- 
power, might have brought a great advance, if factually de- 
veloped (33). Present-day psychologists’ organizations are 
all, or almost all, “capacitative’—that is to say, merely 
weakened forms of the “facultative.” Our proposed distri- 
bution into signaling, designating, and symboling is, we hope, 
fully freed of the capacitative. In the ordinary conventional 
organization of behavioral subject-object, where “subject” 
appears we are to understand “environed organism,” and, 
where “object” appears, “known-named-environs.” Lacking. 
however, in the present exhibit is treatment of emotional 
events, which, from the crudest to the most refined, are 
handled by assigning all direct pain components and com- 
parably direct “liking” components to physiological inquiry, 
stripping out the blurred knowing-naming effects for trans- 


actional study, and thus readying oneself for further inquiry 
into the unclear physiological-behavioral marginal regions. 
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ings that occur in the central regions, those of desig- 
nation. This knowing is by naming,® and its implica- 
tions are of the general type “knowing-to-exist.” 
Common procedures in these regions are of the type 
that seem all the more dogmatically satisfied as to what 
they assert to “exist,” the less assured they are as to 
what is meant by the ezist portion of their assertion. 
The word “signal” was adopted for the lowest 
stratum of behaviors largely because of Pavlov’s in- 
creasing employment of it as his skill and breadth of 
vision inereased (24, 31,32). It is used to cover the 
entire complex of perceivings, inclusive of the sensory, 
the locomotive, and the manipulative. It covers them 
as action in living organisms. It covers them—and 
this must be continually reiterated—transactionally 
and not otherwise. It presents organisms and en- 
virons in process in system. It does not have to do 
with something organic or superorganic taken on its 
own. It permits no such fictional “third” item as a 
“percept” of the kind one finds still accepted in many 
current texts, despite William James’ brilliant identi- 
fication and rejection of such “intervening thirds” 
fifty years ago (25). If a dog’s bark scares a rabbit, 
the signal as here viewed is neither a bark in a world 
of its own, nor is it a dog as such, nor is it a special- 
ized process of rabbit’s nerve and brain, but always 
an aspect or phase of the situation seen in full. 
The word “designation” is used as the name for the 
next higher level of behaviors. It would be better if 
we could speak always, as is here done occasionally, 
of “name” directly. “Designation” is substituted only 
because “name” is still so desperately involved con- 
ventionally with presumptive, external, static “things 
named”—the kind out of which word magie grows— 
that almost inevitably conveyance of meaning is dis- 
torted or destroyed. Designations are subdivided into 
cue, characterization, and specification, as stages in 
evolutionary growth; the first of these still in process 
of emerging from signal behavior; the second, com- 
prising ordinary common-sense naming; the third, de- 
manding ever-inereased accuracy and, at its highest 
level, representing modern science itself—not as static, 
but as living growth, and with the old expectant cer- 
tainties gone for good. This great expansion of desig- 
nation not only arises out of signal, but operates, no 
matter what slips and falls it bas by the wayside, to 
increase the efficiency of signal. This can be vividly 
shown under transactional postulation, although under 
the traditional constructions it is only partially and 
crudely apparent. In the old form observation breaks 
into fragments that cannot well be patched together 
again. In the new form, organisms-environs, know- 
*For a single instance of temporarily widened application 


of the word “know,” see part (g) of the section on “Specific 
Positions Attained.” For the word “exist,” see footnote 3. 
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ings-knowns, namings-nameds, can be seen in opera- 
tion and studied without putative knowers or putative 
reals behind them as guarantors or guarantees. 
Symbolings evolve out of designatings and operate 
to increase the efficiency of designatings, much as the 
latter evolve out of signalings and work to increase 
the efficiency of signalings. The symbolings have 
learned in long experience that, for best results, they 
must forfeit the right to use their own components 
as names. This forfeiture is no loss; it strips the 
symbolings down for action. The surviving logics of 
the past and their reconstructions of today, including 
most of symbolic logie, still operate under a confusion 
of symbolings with designatings and even with sig- 
nalings as well. The struggle, dating mainly from 
Frege and Russell, to put “logical foundations” under 
mathematics without seeking any foundations for the 
reliability of the “logic” relied upon, makes the con- 
fusion all the worse. Under the transactional ap- 
proach a great simplification occurs, with exactness 


of symbol coming definitely and explicitly to the aid 


of accuracy of specification. 


A REMINDER 


Let us summarize with respect to observation of 
behaviors in a scientifically transactional background, 
within which background, in turn, definite examina- 
tion of knowings and knowns may proceed. We ac- 
cept the cosmos as before us in knowings, and at the 
same time we accept all our knowings as its outgrowth. 
We regard this cosmos as no better assured in our 
knowings of it than our knowings are assured by ref- 
erence to it. We are satisfield with this basis for our 
research. The cosmos is our realm of fact, where 
“fact” requires both knowings and knowns, but makes 
no claim to be either of them by itself, whether today 
or in extrapolation into the future. Darwin brought 
first animal life, and then human life, under evolution 
called natural. Driblets of behavioral interpretation 
have followed his course, but little more. Efforts are 
here being made to bring knowings-knowns, as them- 
selves behaviors, into system with the rest of fact in 
a factual cosmos. They are not in system now. The 
psychologists toss all such issues to the “dogs of 
epistemology” they seem to find whining under their 
banquet table. The epistemologists officiate proudly 
at a high altar of their own persuasion. 


Speciric Positions ATTAINED 


Kennetiec inquiry is still regrettably compelled to 
spend a good part of its time in delivering itself from 
old philosophical-linguistic bondage. It has, however, 
already acquired positively a number of footholds that 
it regards as safe for future use. However bizarre at 
first sight some of the reports thereby secured may 
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seem, they will as a body, we believe, establish their 
reasonableness as acquaintance grows. 

For this outeome, however, free development of the 
extensions and durations of behavioral events must be 
permitted in behavioral, rather than in Newtonian, 
forms. To postulate events outside spatial and tem- 
poral characteristics altogether, as was the older “men- 
talist” procedure, would be absurd today. Newtonian 
clock ticks and foot rules, however, are far from suffi- 
cient. When physicists needed greater freedom in this 
respect, they took it; but even adjustments under 
Einsteinian relativity will not alone suffice for our 
needs, nor are the various suggestions of recent physi- 
ologies adequate to reach across the behavioral field 
(8). Behavioral pasts and futures—histories and 
goals, habits and purposings—are before us descrip- 
tively in behavioral presents. Descriptively factual 
knowings-knowns hold fars and nears together under 
their own specializations of action. Without at least 
the beginnings of appreciation for this possible need 
in behavioral inquiry—without, at least, tolerance for 
experiment under it—grasp of the following positions 
will not be gained. 

a) Word-meaning and word-embodying are not 
separates but occur together as one behavioral trans- 
action. No locus in the cosmos can be found either 
for verbal “meaning” by itself, or for verbal “embodi- 
ment” held in separation. On the one hand, word- 
meanings as severed from man’s linguistic activity are 
not observable, nor are they attainable as subject mat- 
ters of independent inquiry, despite all the reams that 
have been written purportedly about them. On the 
other hand, sounds and graphs apart from their mean- 
ingful appearance as man’s living activity are not 
“words” at all for anything beyond a surface inquiry. 
Physies and physiology are, of course, justified in 
their special inquiries into their respective aspects of 
verbal activity, but as aspects only. To use the an- 
cient academic labeling, what they offer is of the char- 
acter of anatomy and is not an analysis of the full 
event. For adequate behavioral analysis a full and 
fair field must be open. 

b) More broadly inspected, no field of events identi- 
fiable as “language” can be accurately established and 
brought separately under inquiry in severance from 
another field alongside known as the “meanings” of 
language. Without life-in-process neither language 
nor linguistic meanings can survive any more than 
could other behavioral events, of whatever kind. 

c) In the region of designations the namings and 
the knowings are one process, not two. Where the 
naming is taken transactionally at its level of be- 
havioral advance, it itself is the behavioral know- 
ing. Knowing through naming is a phase of human 
organism-in-action. In organism-in-action the know- 
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ing is the naming; so postulated; so observed; so 
investigated. 

d) Once able to see word-meaning and naming- 
knowing as living processes of organism-in-environs, 
we may next advance to observation of the knowing 
and the known as transactionally comprised in com- 
mon event. An organism, a rock, and a tree remain 
before us as heretofore, subject to such physical or 
physiological inquiry as we may wish. Insofar, the 
scientific situation remains unchanged. But when rock 
flies and dog dodges and tree is evaded in flight, the 
situation becomes one in which subject matters are on 
a further level of complexity. Here it is but crude 
and imperfect presentation, an affair of casual, prac- 
tical report rather than of scientifie procedure, when 
rock and dog and tree are taken as separates, and 
when independent initiatives or resistances are at- 
tributed to any or all of them separately in the style 
of the older days, when “actualities” were presumably 
certified to the scientist as “given” to him in advance 
of his inquiry. Physicists faced a similar transforma- 
tion in the case of the electron. To say today that 
the electron is an “entity” known to be such on its 
own, outside of and apart from the processes of its 
being known, would be to misrepresent modern scien- 
tifie report. The electron is “known” under special- 
ized knowings, and in highly specialized technical 
manners. The electron accepted in physical research 
is one that “works,” not one that claims “reality ;” 
it is dealt with, this is to say, as fact within the frame 
of existing research, not as assured for eternity. The 
gene in physiology more and more comes to oceupy a 
similar position (23). 

e) What is the case for the knowing-known is the 
ease also for the naming-named. We have a single 
event such that without both phases—both the nam- 
ings and the nameds—we would have no event at all. 
What here most seriously interferes with full tech- 


nical observation is the old set of verbal fixations’ 


which sunder name, named, and namer. The evil of 
reliance upon severed name, out of organized contact 
with namer and named, is illustrated, perhaps at its 
historical worst, in many of the procedures of pro- 
fessional logies today. 

f) These steps lead: to a radical outeome with re- 
spect to what it is that is named by a naming, and 
so known linguistically, within an event of naming- 
knowing. This “what” no longer enters as if it were 
a “thing” outside the range of behavioral activity. 
Instead, “the named” is, in the primary case, itself a 
behavioral transaction: a signaling or perceiving that 
requires the joint action of its two presumptive 
“ends”—roughly, the intradermal and the extrader- 
mal—if it is to have any “middle” of factuality at all. 
This “what” that is named, therefore, neither rests 
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upon some demand made by a “thing” upon an “or- 
ganism;” nor does it enter as the determination of 
an “outer” thing by an “organism acting solo.” The 
designational processes of organism-environs grasp 
the underlying signaling processes and bring them 
into increased behavioral organization. We not only 
say that a knowing without its known, or a known 
without its knowing, is an incoherence, but that a 
knowing-in-naming that pretends to know and name 
something outside of, or beyond, all signaling—or 
other organic-environmental contact—is equally ineco- 
herence. The known-in-naming is primarily what is 
already being perceived or is otherwise in transac- 
tional process. 

g) Even more radical may seem a further asser- 
tion, again one to be taken strictly under transactional 
postulation. It is that the characteristic behavioral 
process is the process of knowing. Knowing—the 
naturalistic knowing-contact between organism and 
environs—is that which must receive basic examina- 
tion and expression the moment the effectiveness of 
physiological techniques has been left behind, and the 
behavioral field has been entered. Its study consti- 
tutes the primary behavioral science. Knowing is not 
some wonder perched on top of organic life; it hap- 
pens as process in and of the world; it is to be- 
havioral science what radiation and gravitation are 
to physies, and what blood circulation and neural 
transmission are to physiology. 

In this statement we are temporarily changing our 
form of expression from the technical manner estab- 
lished above, where “sign” was made the general name 
for behavioral process, and in which “knowing,” as 
a special form of “signing,” was limited to the range 
of “knowings-by-naming.” The present passage is the 
only one in this paper in which this deviation occurs.’ 
The deviation is made deliberately: first, because cur- 
rent uses make the word “knowing” run loosely and 
irregularly, as previously indicated, over almost all 
phases of behavioral organic-environmental contact, 
from the most primitive to the most subtly mathe- 
matical; and, second, because these same current uses 
subordinate “knowing” in one way or another to al- 
most every other manner of psychological inquiry. 
Given this conventional looseness of expression and 
neglect of fact, which is found as much in profes- 
sional psychology as in common speech, we accept it 
for one moment in order to secure the impressionistic 
report that is lacking at first view under the tech- 


‘nical statement in terms of “sign.” 


In this background of expression, then, the know- 
ing contact is the typically behavioral process; it is 
what must be inquired into first, instead of being 


footnote 6. 
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evaded and slurred. For such inquiry it must above 
all things be brought fully into the “natural” frame 
of scientific observation. Here it is that kennetic 
inquiry brings the situation out into the light, and 
literally lays it on the laboratory table for detailed 
examination. In curt expression we may say, if we 
wish: “World flows, Life grows, Behavior knows, yet 
with the knowings and the knowns always components 
of the flow and of the growth.” Most generally, then, 
the behavioral contact points are know-points in dif- 
ferentiation from physical and physiological contact- 
points. In kennetic inquiry, under the terminology 
of “sign,” the crude particulate reports are passed 
over, on the one hand, and the wide sweeping gen- 
eralizations are passed over, on the other. Transac- 
tional presentation is secured as observation gains 
strength. Translations into “minds,” whether of 
moron or of mage, cease to enter. Use of the tech- 
niques of other sciences can be made without foreed 
subordination or pretense of dominance—all of which 
means that the prospect improves for inquiry and 
report of the type we today call scientific. 

With respect to the above positions (a) to (g), 
we may recall the various freedoms insisted upon for 
inquiry at one or another stage of the discussion. 
These freedoms are indeed at times as much in de- 
mand by physiologists as they ever are by behavioral 
investigators, since the best physies may at times con- 
strict physiological progress, just as the best physi- 
ology may at times constrict behavioral; though, of 
course, in the latter case, protection against the old 
“psychical” and “mentalist” fixations is the primary 
need. The freedoms required are: Freedom of postu- 
lation; freedom of observation under postulation; 
freedom from conventional speech-forms insistently 
surviving from prehistoric cultures; freedom for lin- 
guistic, as well as for laboratory, experimentation; 
and, finally, freedom for the establishment of new sys- 
tems of nomenclature in the open daylight of inquiry. 

A general theory of language should become prac- 
ticable in this framework, perhaps one such as John 
Dewey has forecast in the preface to his Logic (21). 
No such presentation exists. What we have, instead, 
is ever-renewed divagation about minds and things, all 
fictional, with a fictional “language” as hare to both 
hounds. Leonard Bloomfield’s linguistic study (11) is 
probably the only work to be mentioned as differen- 
tiated from the old line, and his construction was ham- 
pered by his use of a comparatively early form of 
psychological behaviorism, something not here em- 
ployed in any phase. 


Status with Respect To Mopern Science 


The above program of observation and interpre- 
tation is not one of speedy recent development, 
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but instead one of slow growth. It is definitely not 
in favor with—often not even in the field of vision 
of—metaphysies or other standardizations of the tradi- 
tional psychological-philosophical terminologies. John 
Dewey laid the foundation for it in his famous essay 
“The Reflex Are Concept in Psychology” in 1896 
(20)® and has carried it forward through studies in 
almost all lines of cultural development, culminating 
in his Logic, the Theory of Inquiry (21). The present 
writer approached it in his study of group pressures 
in The Process of Government in 1908 (4), an inquiry 
much wider in scope than any study of pressure 
groups, the “discovery” of which is occasionally at- 
tributed to, though emphatically not claimed by, him; 
and he followed it later with studies of cross-sectional 
process in society (5), types of linguistic coherence in 
society (6), and communicational psychology (7, 8). 
Probably the best sociological construction undertaken 
from this direction is that of George Lundberg (30). 
In psychology the earliest and most important effort 
to see perceptions in terms of interactions between 
organisms and environs was that of J. R. Kantor 
(27). The ecologies are well known in all biological 
lines. Specialized cultural inquiries have in many 
eases almost reached the transactional form, though 
without, in any case that I am aware of, having made 
the necessary generalized formulation. 

The greatest strength of the transactional approach 
at the present time is given it by the advances of 
physics following the initiative of HMinstein, as this 
rested upon the observation of Faraday and its mathe- 
matical presentation by Clerk-Maxwell (22, Chap. 
IV). Newton had achieved the construction of the 
interactional in its region of greatest usefulness. In 
the last generation, in place of the interactional, 
physies has secured envisionments of particle as wave, 
of mass as energy, and of gravitation as conformation 
of space-time. All these changes involve widened 
observation and are transactional in their orientation 
in the sense of that term as here used. The present 
procedure falls into line, though at a proper respect- 
ful distance, with Einstein’s long-concentrated effort 
to secure a unified field theory for physies.° Any 
physical field theory of most general scope will, we 
believe, when once soundly secured, show itself to be 

5 At the time of the celebration of the fiftieth anniversary 
of the Psychological Review, this paper was judged by a vote 
of several hundred leading American psychologists to be the 
most important paper ever published in that journal. Even 
yet its values are only partially realized. 

"Aithough the word “field” has repeatedly appeared in 
this paper, its use has been casual, and it has nowhere been 
specifically adopted, despite its apparent superficial ad- 
vantages. This is partly because certain problems as to its 
appl cation are not yet standardized by physics, but more be- 
cause the word has been so widely abused by overly opti- 


istic appropriators in other than physical regions. On this 
po'nt see a discussion by Ivan D. London (29). 
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a process of knowing, as clearly as it shows itself to 
be a system of the known. The impress of the phys- 
ical knowing will be upon the physically known, and 
the status of each will depend upon that of the other. 
In this ease the need of a kennetic theory on the know- 
ing side, as correlate to the field theory on the side of 
the known, will make itself strongly felt. Einstein’s 
personal attitude, as is well enough known, will not 
tolerate anything comparable to kennetie theory on 
the side of the knowing, but the observation of Bohr, 
and of others, is clearly in line for it. Einstein, 
amidst the efflorescence of German philosophical ter- 
minology—the most resplendent in the world—main- 
tains, largely in the Kantian tradition, all the ancient 
self-actional treatments, inclusive of the wholly redun- 
dant, entitatively personalized knower, at the very 
time that he has been the greatest of all leaders in 
overcoming the rigidities of the old “knowns” by ex- 
pelling that sort of reification from the physical range. 
Bridgman, who has been the world leader in interpret- 
ing Einstein’s work as human progress (14), holds in 
his latest discussion that the traditional metaphysical 
bias in Einstein is now at work where it may be posi- 
tively hurtful to the results Einstein secures. Bridg- 
man’s comment is that “in Einstein’s yearning for ab- 
solute information and meaning it seems .. . that the 
ghosts of Newton’s absolute space and time are walk- 
ing again, ghosts which Einstein himself had appar- 
ently exorcised in his special theory of relativity” (15, 
p. 19); and again, more specifically, that Einstein 
“believes it possible to . . . sublimate . . . the point 
of view of the individual observer into something uni- 
versal, ‘public,’ and ‘real’” (16, pp. 349, 354). 


Recent TRANSACTIONAL APPROXIMATIONS 


Several papers have appeared in Science within 
the past year outlining scientific development on lines 
sympathetic to, and in some cases directly comparable 
with, kennetic treatment. Cantril, Ames, and their 
associates expressly accept transactional observation 
and construction under that name for psychology. 
Bertalanffy proposes regions comparably transactional 
for physiological inquiry. Bohr sharpens his long- 
maintained stress on physical complementarity as op- 
posed to the epistemological type of “reality” toward 
which he, as well as Bridgman, sees Einstein still 
straining. Dobzansky’s discussion of “basie con- 
cepts” in the genetic field sees openings for ever- 
greater observation and research into “system” free 
from patterns and methods, the enforeement of which 
earlier workers demand. 

Bohr’s paper (12) is supplemented by his extended 
contribution to the volume dealing with Einstein’s 
philosophical cerements in the Library of Living Phi- 
losophers (13). Where Einstein still holds to man- 
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the-predictor as the test of whatever “element of 
physical reality” there is to be found, Bohr asserts the 
rights of verified observations as they come (the issue 
of “indeterminacy” being central to this discussion) ; 
he permits the contrasts of observation to stand un- 
disturbed within the system of the known, asserting 
that in them “we have to do with equally essential 
aspects of all well-defined knowledge about the ob- 
jects;” he finds here growth, not confusion; and he 
insists that “causality” will not be lost, but will in the 
end be better understood. Outstanding is his demand 
for the clarification of the many ambiguous terms, 
ambiguously standard to all the philosophico-scientifi- 
coid rammagings. Above all, the word “phenomenon,” 
he declares, should be confined to “observations ob- 
tained under specified circumstances including an ac- 
count of the whole experiment.” Such a demand runs 
side by side with Bridgman’s requirement (14) that 
the “operations” involved in any naming be made 
known, and with our present insistence that “observa- 
tion under postulation” should be companion to 
“postulation derived from observation.” With 
strictly practical intent Bohr quotes the ancient say- 
ing that men are both actors and spectators in the 
drama of existence. 

Bertalanffy (9, 10) appraises the intraintegumental 
organism taken as subject matter of general observa- 
tion and description, and finds it inadequate as a 
system. He then considers a wider system of organ- 
ism-plus-environment and develops its import. His 
attention is not directed to the specialized range of 
behaviors-in-environment, such as we have been dis- 
cussing “transactionally” in the still more specialized 
ease of knowings-knowns, but instead covers the un- 
derlying field of physiology in general, and covers it 
in such a manner that, if he so happens to wish, he 
could readily apply to it the word “transactional” in 
a sense not in conflict with that in which Clerk-Max- 
well employed the word three quarters of a century 
ago, or with that in which we have been using it here. 
Bertalanffy makes his main differentiation run be- 
tween “closed” and “open” systems. Most physical 
systems are closed systems. The organism by itself 
is an open system. In the technically closed system 
no material enters or leaves, reversibility is in most 
eases practicable, and an equilibrium-state in which 
entropy is at a maximum must ultimately be attained. 
In the open system, in contrast, there is a continuous 
flow of components from without, their flow and ratio 
are maintained constant, irreversibility appears in 
great degree, growth is characteristic, a steady-state 
characterized by minimum entropy-production may be 
approached, and, finally, when disturbance occurs, 
“self-regulation” operates to restore balance. The 
status of Bertalanffy’s distinction of the physiological 
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from the physical is akin to our present distinction 
of the behavioral from the physiological in that in 
neither case are sharp borders set up; in neither case 
are “existential realities” pretended to; in each case 
future studies may reduce or eliminate unexplored 
border-areas; and, more important than all, in each 
the differentiation rests jointly upon the techniques 
of inquiry established and upon the main systems of 
the knowns that appear as the outcome of inquiry. 
Under this approach Bertalanffy anticipates that 
biology may advance toward being an exact science, 
and physics itself will have new pathways open to it. 
It might comparably be considered assured that, if 
a sound working basis for the diftereatiation of know- 
ings and knowns in system is sometime attained, all 
branches of scientific inquiry will benefit thereby. 

Dobzhansky’s paper (23) is throughout an exhibit 
of advancing freedom in genetic research. A trans- 
actional attitude, though not in specific development, 
is seen replacing the earlier interactional stresses de- 
riving from common speech and physical formulation. 
Priority of research for physics is, of course, main- 
tained here as in the other papers mentioned, and in 
kennetic inquiry as well. Terminology is not de- 
veloped, and interactional expression is still largely 
employed. But whatever components are introduced 
as particulate quickly reappear in broadened system. 
The chromosome is an organized system. The geno- 
type (except for viruses) “is an integrated system of 
many kinds (‘loci’) of genes.” The genotype is in 
system with the environment. The environment of 
the moment “is only a component of the environmental 
complex that determines the mutation.” The de- 
velopment of the individual “is an orderly se- 
quence . . . in which the genotype and the environ- 
ment are involved.” The geneticist’s growing freedom 
from the patterns with which he began is manifest in 
all this; and it is manifest as widening interconnection 
of the factors, not as their mechanistic application, 
one to another. 

In three papers under the general title “Psychology 
and Scientific Research” (18), Cantril, Ames, Hastorf, 
and Ittelson argue in favor of a transactional ap- 
proach for psychology, adopting that name as it is 
established in the book Knowing and the Known (22) 
and believing that they are justified in anticipating 
revolutionary developments when psychology comes 
to be investigated from such a viewpoint. The solid 
strength behind their position lies in the work Pro- 
fessor Ames has carried on for more than twenty 
years in his laboratory at the Dartmouth Eye Insti- 
tute, and as elaborated more recently in conjunction 
with psychologists at Princeton through the Institute 
for Associated Research. One of his exhibits, that of 
the distorted room, in viewing which ordinary percep- 


782 


tive processes default, has become well known through 
widely circulated accounts in newspapers and maga- 
zines a year or so ago. An even more startling ex- 
hibit, dealing with motion rather than with objects 
at rest, is that of the revolving windows, the report 
on which, at the present moment, is still in manuscript 
(2). A rectangular window of conventional appear- 
ance can be seen slowly revolving on its vertical axis. 
A trapezoidal window, comparable in size, and simi- 
larly revolving alongside, cannot be seen to revolve, 
and cannot even be plainly seen as a trapezoid. 
Persistent efforts by experimenters to see complete 
revolutions of the entire frame have failed. Even 
when a long rod touching the window is used as an aid 
by the observer, he makes little progress, and that 
little is lost by the following morning. Headaches 
and nausea may mark his disturbance. What the 
observer “sees”—or, perhaps, “seems to see,” depend- 
ing on what meaning one gives the word “see”—is an 
apparently rectangular window of changing length, 
oscillating at changing speeds to right and then to 
left in a total are of about 100° (if degrees of are 
can be injected at all in a case like this), and then re- 
turning to its starting point, just as the rectangular 
window completes its full observed revolution. 
Professor Ames’ workshops offer some fifty inter- 
related exhibits of persistent perceptions or, more 
properly, perceptual processes, that are out of agree- 
ment with the commonly accepted approaches to the 
physiological and behavioral interpretations of 
vision. We have here not simply illusion in the 
ordinary sense, but illusion so pronounced that doubt 
is east on the apparent “actualities” or “realities” of 
ordinary visual report, and the need arises for an 
ever more rigorous inquiry into the conditions under 
which such observation takes place. This is closely 
akin to Bohr’s requirement, quoted above, for the 
word “phenomenon”: that its use in physics should 
be confined to “observations obtained under specified 
circumstances including an account of the whole ex- 
periment” (12). Professor Ames would hardly make 
as radical a statement as this. Nevertheless, in sum- 
mary, he holds that perceptions as they come cannot 
be referred flatly to outer objects, nor to inner ca- 
pacities as producers; and no more to the latter when 
neurologically postulated than when taken in the old 
slipshod form of the “psychic” (2, 3). Perception, 
to him, tends to become frankly and openly a “trans- 
action” involving organism and environment in union, 
in the presentation of which both what he styles 
“assumption” and what he styles “purpose” or 
“value” must be included; namely, the past history 
of individual and race, and the advancing objectives 
of living man and group. “Prognostic directive” is a 
name he favors as best characterizing this perceptional 
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activity of the organism. He has sketched the organi- 
zation of the neural processes involved, and has pro- 
ceeded with patience, ingenuity, and steady attention 
to openings for further test. In an address to archi- 
tects a few years ago (1) he summed up: “While in 
no way denying the existence of the ‘external world’ 
our disclosures apparently show that the only aspects 
of it man can know anything about are those aspects 


which are either helpful or thwarting in carrying out 
his purposes.” 

In harmony with Ames’ work is that of Hoyt 
Sherman at Ohio State University in which unexpected 
abilities have been aroused in students by a drawing 
technique that organizes the total visual field with the 


muscular requirements of the procedure under way 
(34). 
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Prolongation of the Fertilizing Capacity 
of Sea-Urchin Spermatozoa 
by Amino Acids 


Albert Tyler and Elsie Atkinson 


Kerckhoff Laboratories of Biology, 
California Institute of Technology, Pasadena 


The life span of sea-urchin spermatozoa ean be pro- 
longed by addition of various agents to the sea water in 
which they are suspended (1). Hayashi (2) found that 
dilution of the sperm with seminal fluid instead of sea 
water extends the fertilizing capacity considerably and 
that the effective agent is most probably a protein. 
Chang (3%) has obtained a similar effect of seminal fluid 
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on spermatozoa of rabbits. Metz (4) noted that addition 
of hen’s egg white increases the fertilizing power of star- 
fish sperm. Wicklund (5) found that bovine serum albu- 
min, trypsin, and chymotrypsin maintain very well the 
fertilizing power of dilute suspensions of sea-urchin sper- 
matozoa, whereas glucose and fructose are somewhat less 
effective. 

We have confirmed the effect of these proteins on sper- 
matozoa of the sea urchins Lytechinus pictus and Strongy- 
locentrotus purpuratus. In addition, we find that various 
amino acids give more marked extension of the functional 
life of the spermatozoa. The amino acids thus far tested 
inelude glycine, alanine, valine, leucine, and lysine, and 
all are found to be active in this regard. The peptide 
glutathione was also tested and found to be effective. 

The tests were made with both relatively dilute (ca. 
0.5%) and relatively concentrated (ca. 5%) sperm sus- 
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TABLE 1 
EFrect oF GLYCINE ON THE DURATION OF FERTILIZING 
CAPACITY OF Sr’ERMATOZOA OF THE SEA URCHIN 
Lytechinus pictus 


Percentage fertilization 


wasn with sperm aged in 
sperm 
Sperm Age of 
used 
concen- suspen- ioe 0.05 M 
tration sion hata glycine Sea 
in sea water 
nation 
water 
0.4% 10 min 0.05 0.2 0 
8 2 
8 95 8 
20 min 05 0 0 
2 10 0 
8 65 0 
4hr 2 10 0 
= 8 100 0 
71/2hr 2 10 0 
0.8 40 0 
24 hr 2.0 25 0 
5% 41/2hr 0.05 100 20 
1 100 70 
on 2 95 100 
55/6 hr .05 100 0.5 
” ol 100 15 
2 100 40 
63/4hr 05 100 0 
1 100 0 
i 2 100 0 
23 hr .05 0 0 
1 10 0 
= 0.2 90 0 


pensions. As is well known (6-9), the life span of the 
spermatozoa in sea water decreases with increasing dilu- 
tion of the suspension. The maintenance of fertilizing 
capacity by addition of amino acids was obtained with 
both concentrated and dilute suspensions, the latter ex- 
hibiting the more marked relative prolongation. The 
suspensions were allowed to age at room temperature 
(20°-22° C) in flasks on a slow shaker, or unshaken in a 
shallow layer in Petri dishes. The solutions were made 
up in sea water and adjusted to the pH of sea water. 
Inseminations were made with various amounts of control 
and treated sperm added to 5 ml of sea water containing 
about 400 eggs, and percentages of fertilization were de- 
termined from both membrane elevation and cleavage. 
In Table 1 a sample of the results obtained with glycine 
is presented. 

The data of 12 sets of experiments with 0.05 M glycine 
consistently show a prolongation of fertilizing capacity 
which, for dilute suspensions, amounts to more than fifty 
times that of the controls. Tests with 0.01 and 0.1 M 
solutions gave less extensive prolongation than did the 
0.05 M solutions. When glycine is added to sea water- 
senescent spermatozoa, there is an improvement in their 
fertilizing capacity, but this does not attain the value 
exhibited by the spermatozoa that have been in glycine 
from the start. 

Runnstrém et al. (10) and Wicklund and Gustafson 
(11) found that when underripe sea-urchin eggs, which 
fail to fertilize or to form good membranes, are pre- 
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treated with, and inseminated in the presence of, glycine 
good fertilization and membrane elevation are obtained. 
We have confirmed this interesting discovery and find, 
in addition, that the effect is obtained by treatment of 
the sperm alone. There is, of course, a small amount of 
glycine carried over with the sperm, but contro. tests 
show that the presence of such small amounts during 
fertilization has very little, if any, effect. Also, pre- 
treatment of the eggs with glycine gave no such improve- 
ment in fertilization or membrane elevation as is obtained 
by treating only the sperm and inseminating in sea water. 

Sea-urchin spermatozoa that have been reversibly ag- 
glutinated by fertilizin suffer an impairment of fertiliz- 
ing capacity (12). Treatment with glycine improves 
somewhat the fertilizing power of such suspensions, but 
it remains far below that of the controls. The results 
are interpretable as an effect of the glycine on a fraction 
of spermatozoa that had not reacted with the fertilizin. 
Tests were also made of the effect of glycine on the agglu- 
tination of the sperm by fertilizin. The titer of agglu- 
tination was found to be unaffected. However, the spon- 
taneous reversal of agglutination occurred considerably 
(roughly three times) more rapidly. This is consistent 
with the increased activity that the spermatozoa exhibit 
in the glycine solutions, since the rate and degree of spon- 
taneous reversal correlate with degree of activity (12). 
Determinations were also made of the liberation of anti- 
fertilizin from the sperm upon aging. This was found 
to occur earlier and in higher titer in sea water than in 
the glycine solution. The presence of the amino acid 
evidently opposes the dissolution of this surface constitu- 
ent of the spermatozoon. 

In this connection Metz (13) has recently found that 
various g-amino acids, including the ones used in these 
experiments, act as adjuvants for the agglutination of 
starfish sperm by fertilizin. It appears, then, that the 
action of the amino acids in maintaining fertilizing ca- 
pacity may involve an effect on the antifertilizin of the 
sperm. 

Since the spermatozoa in glycine are maintained in a 
state of high activity it is evident that glycine also has 
a metabolic effect. One possibility is that the amino 
acid is oxidized. However, determinations of ammonia 
(which is one of the products of oxidation) showed no 
significant production. Also tests for utilization of gly- 
cine by the sperm, by the method of Alexander et al. 
(14), showed no appreciable disappearance. Ammonia 
was also tested (at the pH of sea water) for possible 
action in prolonging the life span of the sperms and was 
found to be effective, although much less su than glycine. 
At 0.05 M it proved deleterious, but concentrations from 
0.01 to 0.0005 M were found to be increasingly favorable. 
It is possible, then, that the effective agent in the action 
of the amino acids may be ammonia continuously produced 
in amounts too small to be readily detected chemically. 
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Polarographic Measurement of the Oxygen 
Consumption of Skin in Vivo* 


Frederick Urbach and George Peirce 


Department of Dermato'ogy and Sypbilology, 
University of Pennsylvania, and Peripheral Vascular 
Section, Robinette Foundation of the Hospital of the 
University of Pennsylvania, Philadelphia 


Manometric measurements have shown that oxygen con- 
sumption of the skin is markedly changed by inflamma- 
tory diseases, neoplasms, hormonal influences, age, irradi- 
ation, and vesicants (1-4). The present study utilizes a 
polarographic method for estimating oxygen tension and 
oxygen consumption of human skin (5, 6). The results 
in normal skin are presented. 

Polarographiec measurement of cutaneous oxygen con- 
sumption is based on the observation that removal of oxy- 
gen supply by blanching the skin results in a rapid fall 
of the oxygen tension to very low levels in 144-2 min. 
This is achieved by elevating the tip of an electrode, in- 
serted intracutaneously, until enough pressure is applied 
to the overlying skin to force the blood out of a 5—6-mm* 
area (6). An estimate of the relative rates of the oxygen 
consumption of tissues can be obtained from the rate of 
fall of the oxygen tension. 

One hundred and thirty experiments were performed 
within a 20-cm* area of the extensor surface of the left 
forearm of 3 heaithy white male students. The electrodes 
were inserted into the skin to depths corresponding ap- 
proximately to those of the epidermis and corium and 
into hair follicles. Control experiments were carried out 
on excised human skin stored for 4 days, and on the 
abdominal skin of an anesthetized dog after intradermal 
injection of 0.1 ml of 0.1 M sodium azide. Galvanometer 
readings were recorded every 15 sec throughout the ex- 
periment, following stabilization of the electrolysis 
current. 

Elevation of the electrode tip results in a movement 
artifact, which consists of a partial fall of the electrolysis 
current. The first reading after the application of pres- 
sure was not considered in the evaluation of the experi- 
mental results because of the movement artifact. 

The fall in oxygen tension in human skin, plotted 
against time on semilog paper, was found to approach a 
straight line. The oxygen consumption of normal human 


1This work was aided by a grant from the U. 8. Public 
Health Service. 
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epidermis was significantly greater than that of normal 


corium in the same area. Extremely rapid oxygen uptake 
was found in about 30% of the experiments in which 
electrodes had been inserted into hair follicles. It seems 
possible that in these cases the tip of the electrode en- 
tered a sebaceous gland (Fig. 1). 
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Fic. 1. Relative oxygen uptake of corium, epithelium, and 
“sebaceous glands” of normal human skin measured polaro- 
graphically. Oxygen tension is expressed in galvanometer 
units. 


The frequency distribution curve of the slopes obtained 
from the experiments on normal human skin shows 3 
maxima. These correspond to the 3 levels of the skin to 
which the electrodes were inserted, and are related to 
one another in the same way as the QO, values reported 
for connective tissue, skin, and glandular tissue in mano- 
metric studies (Table 1). 

Immediate repetition of the measurements in the same 
skin area without reinsertion of the electrode significantly 
decreased the oxygen consumption. This was probably a 
result of injury to the skin. 


TABLE 1 


RELATIONSHIP OF RELATIVE OXYGEN UpTake or CortuMm, 
EPIDERMIS, AND “Sesaceous GLANDS” MEASURED 
POLAROGRAPHICALLY TO QO: OF HISTOLOGICALLY 
SIMILAR TISSUE OBTAINED BY MANOMETRIC 
MetTuops (1, 7) 


Logarithm 
of of mean Tissue QO: 
slope pe 
Connective 

Corium — 0.65 0.44 tissue 04 
Epidermis - 1.30 2.00 Skin (1) 2.1 
“Sebaceous 

gland” - 2.00 10.00 Liver (7) 9.0 
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When the identical experiment was performed in ex- 
cised, dead human skin, and in the intact skin of a living, 
anesthetized dog after the local injection of sodium azide, 
there was no fall in oxygen tension after the initial move- 
ment artifact. This evidence for the inability to utilize 
oxygen, noted in dead skin, and in living skin the cyto- 
chrome oxidase system of which had been blocked by 
sodium azide, bears out the usefulness of this method 
for the relative measurement of cutaneous oxygen con- 
sumption. 
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Self-Selection of Diet in Relation to 
Audiogenic Seizures in Rats* 
William J. Griffiths, Jr. 


Department of Psychology, University of 
Mississippi, University 


It is known that some laboratory rats when subjected 
to sounds of high frequency exhibit convulsive behavior 
(1, 2). The pattern of such seizures is fairly uniform 
and consists of wild, undirected running, followed by 
tonic-clonic spasms and a comatose stage. Spontaneous 
seizures of a similar pattern have been reported in ani- 
mals fed diets deficient in such substances as thiamine 
(3), pyridoxine (4), and magnesium (5). Likewise, sup- 
plementary feedings of thiamine hydrochloride have been 
found to render rats selectively bred for seizure suscepti- 
bility increasingly resistant to the sound-induced con- 
vulsions (6). 

The similarity between patterns of convulsive seizures 
resulting from inadequate diets and those that occur 
under auditory stimulation has made it difficult to deter- 
mine the etiology of the latter type of seizure. It oc- 
curred to us that utilization of a self-selection technique 
similar to that employed by Richter (7) might enable us 
to detect subjects in our colony whose susceptibility to 
sound-induced convulsions was conditioned by dietary fac- 
tors. Such a technique might prove of special value in 
those cases lacking observable evidence of nutritional 
deficiency. 

Sixty-five albino rats, males averaging 45 days of age 
at the start of the experiment, were studied. Wherever 
possible littermates were used, and the split-litter tech- 
nique employed. Essentially the same method of auditory 


1 Aided by a grant from the Committee on Scientific Re- 
search of the American Medical Association. 
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stimulation was employed as in previous experiments on 
the production of convulsions in rats (8). 

In order to determine the incidence of audiogenic fits, 
the subjects were exposed to 3 min of stimulation with a 
heavy-duty electric bell daily for 14 days prior to the 
experiment proper. During this period all animals were 
maintained on laboratory-prepared stock diet, consisting 
per 1,000 g of diet of the following ingredients: 


Calcium carbonate .......... ee 
Sodium chloride ............ ae 


Twenty rats, selected on the basis of their degree of 
susceptibility to sound-induced seizures, composed the ex- 
perimental group. Ten of the rats showed fits in excess 
of 50% of the times tested and were designated con- 
sistently susceptible animals. The remaining 10 experi- 
mental subjects had seizures less than 25% of the times 
tested and were considered sporadically susceptible rats. 
Forty-five rats constituted the control group. Of these, 
15 showed the seizures consistently, 15 had sporadic fits, 
and 15 failed to have any seizures. 

Three diets were used in the experiment proper: the 
stock diet referred to above, commercial Purina Dog Chow 
Checkers, and a self-selected diet. The latter consisted of 
the following: 

Solutions presented in 100-ml graduated inverted bottles 
affired to especially constructed living cages: 
1% solution of potassium chloride 
2% solution of calcium lactate 
3% solution of sodium chloride 
4% solution of sodium hydrogen phosphate 
0.02% solution of vitamin B-1 
0.02% solution of vitamin B-6 
0.01% solution of calcium panothenate 
0.1% solution of nicotinamide 
0.5% solution of choline chloride 
0.00125% solution of riboflavin 
Distilled water 
Olive oil 
Cod liver oil 
In solid form, presented in nonspillable food cups: 
Dextrose 
Vitamin-free casein 


All the experimental animals were placed for 14 days 
on each of the diets in random order. Tests for sus- 
ceptibility to audiogenic seizures were given for 3-min 
periods daily. Of the control rats, 5 animals from each 
of the resistant, consistently susceptible, and sporadically 
susceptible groups were maintained throughout the 42-day 
experimental period on each of the 3 diets. Ail controls 
were exposed to 3 min of auditory stimulation daily. 

Daily nutritional intakes, self-selection choices, and re- 
sponses to sound stimulation were recorded. Weekly 
fluctuations in body weight were measured. 

Among the experimental animals consistently suscep- 
tible to sound+induced seizures, 2 animals failed to show 
the fits when placed for 14-day periods on the self-selected 
diet. Both these subjects were found to have atypical 
selections of thiamine. One of the rats averaged 2.5 
mg/day, the other 4.0 mg/day, intake of thiamine hydro- 
chloride. These amounts were in excess of the normal 
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requirements for animals of the age and body weight of 
these 2 subjects (9). On both the stock diet and Purina 
Chow these experimentals showed audiogenic seizures con- 
sistently. Of the sporadically susceptible experimentals, 
one animal failed to have sound-induced seizures while 
on the self-selected diet. This rat was found to have an 
average daily intake of magnesium chloride that amounted 
to 3 mg. Compared with the magnesium requirements of 
rats of the age and body weight of this subject, this 
amount can be considered excessive. The animals con- 
tinued to show fits sporadically when placed on either 
stock or Purina diet. Three of the consistently suscep- 
tible controls and one of the sporadically susceptible 
control rats failed to have audiogenic fits during the 42 
days on the self-selected diet. 

In every instance the controls whose seizures were 
alleviated by the self-selected diet showed excessive in- 
takes of thiamine hydrochloride. The approximate aver- 
age amount of this vitamin consumed per rat per day 
amounted to 5.0 mg. In general, in the cases where self- 
selection alleviated seizure susceptibility, the rats failed 
to show the seizures after an average of 8 days on the 
diet. 
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Phenyl Phenaceturate from the Decom- 
position of Penicillin in the 
Presence of Phenol 


S. F. Kern, P. M. Terrill, Marjorie M. Mann, 
and R. G. Jones 

Lilly Research Laboratories, 

Eli Lilly & Company, Indianapolis, Indiana 


Aqueous solutions of potassium penicillin G contain- 
ing sodium citrate as buffer and phenol as a preservative 
may be kept under refrigeration for relatively long 
periods of time without undergoing serious deterioration. 
However, at room (25° C) or higher temperatures such 
solutions have been observed to deposit a colorless crystal- 
line precipitate. This precipitate has been identified as 
phenyl phenaceturate. 

A solution containing 31.6 g of crystalline potassium 
penicillin G, 2.5 g of phenol, and 2.5 g of sodium citrate 
in 1 liter of water was kept at 37° C. After 24 hr a 
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slight crystalline precipitate was present and after 48 hr 
about 2 g of the precipitate had separated. No more 
appeared to be formed on longer standing at 37° C. The 
long needlelike crystals were collected and air-dried. 
They were insoluble in water, sparingly soluble in ether, 
readily soluble in acetone, and easily recrystallized from 
alcohol, mp 132°-133° C. Analysis showed the presence 
of 71.39% carbon, 5.85% hydrogen, and 5.49% nitrogen. 
Calculated values for phenyl phenaceturate (C,,H,,NO,) 
are 71.36% carbon, 5.62% hydrogen, and 5.20% nitrogen. 
A sample of the compound was saponified by warming 
with dilute alcoholic sodium hydroxide solution. After 
evaporation of the alcohol and acidification of the residue 
with hydrochloric acid, there was present a strong odor 
of phenol, and phenaceturie acid crystallized from the 
solution. It was identified by mp 142°-143° C and mixed 
melting point with an authentic sample. The phenace- 
turie acid was also characterized by the identity of its 
x-ray powder diagram with that of an authentic sample. 

The phenyl phenaceturate obtained from penicillin was 
further identified by finding that its x-ray powder dia- 
gram and infrared absorption spectrum were identical 
with those of a synthetic sample of phenyl phenaceturate. 
The synthetic sample was prepared as follows: Phos- 
phorus tribromide, 7.1 g (0.026 mole), was added to a 
solution of 5.5 g (0.028 mole) of phenaceturie acid in 50 
ml of dry dioxane. The resulting crystalline precipitate 
of 2-benzyl-4(5)-oxazalone hydrobromide (1) was centri- 
fuged and washed with anhydrous ether. To the solid 
was added 5.3 g (0.056 mole) of phenol, and the mixture 
was heated at 80°-90° for 1 hr, after which it was poured 
into ice water. The oil that separated eventually erystal- 
lized. This was dissolved in ethyl acetate; the solution 
was washed with aqueous sodium bicarbonate solution, 
dried, and evaporated in vacuum until a crystalline pre- 
cipitate separated. The product, phenyl phenaceturate, 
was recrystallized from aleohol—yield, 1.25 g (20%) ; mp 
132°-133°—and mixed with the product obtained from 
penicillin as deseribed above, mp 132°—133°. 

It is not surprising to find derivatives of phenaceturic 
acid resulting from the decomposition of penicillin G (2), 
nor is it particularly surprising that the azlactone ring 
of penicillin is apparently opened by phenol. The azlae- 
tone ring is similarly opened by methanol, ethanol, and 
other alcohols, which form the corresponding esters of 
penicilloic acid (3). However, it was surprising to find 
that phenyl phenaceturate was formed from penicillin G 
and phenol in aqueous solution only when a buffer was 
present. In the absence of a buffer the solutions turned 
yellow on long standing or warming, but deposited no 
precipitate. Potassium phosphate, as well as sodium 
citrate, as described above, was effective in promoting the 
formation of phenyl phenaceturate in solutions contain- 
ing phenol and penicillin G. 
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Limitations of the “Normal” Body Weight 
as a Criterion of Normality* 


Josef Brozek and Ancel Keys 


The Laboratory of Physiological Hygiene, 
University of Minnesota, Minneapolis 


In attempting to characterize the physical or nutri- 
tional status of an individual, the gross body weight is 
widely used as the first criterion. ‘‘Standard’’ tables 
are available that purport to give the ‘‘normal’’ body 
weight for the individual’s sex, height, and age. Most, 
if not all, of the tables for adults cited in American text- 
books—frequently without indicating the original source 
of information and lacking consistency in the recom- 
mended adjustment for clothing—go back to the Medico- 
actuarial Mortality Investigation of 1912. These tables 
indicate that body weight continues to increase, on the 
average, even after the growth in height is completed. 
This trend is incorporated in the standards. 

In the course of studies on ageing, carried out since 
1947 at the Laboratory of Physiological Hygiene, with 
special emphasis on the cardiovascular system and its dis- 
turbances, we became acutely aware of the misleading 
nature of the height-age-weight standards. In terms of 
quantitative morphology a middle-aged man, retaining his 
relative position in the distribution of weight for men of 
a given height, differs markedly from his physical status 
in his early twenties. 

TABLE 1 


QUANTITATIVE CHARACTERISTICS OF FATNESS IN YOUNGER 
AND OLDER MEN WITH NORMAL RELATIVE BODY WEIGHT 


Younger Older 
men men 
(N = 37) (N = 66) 
Age range, years 19-25 45-55 
Mean age, years 22.1 49.1 
Range of relative body weight, 
actual, as percentage of 
standard weight 95.0—104.9 95.0-104.9 
Mean relative body weight 100.2 100.0 
Skinfolds, in mm 
Abdomen 13.7 25.3 
Chest 11.4 25.4 
Back 11.7 20.3 
Arm 10.4 14.3 
Thigh 8.1 10.2 
Specific gravity* 1.079 1.056 
Body fat, as percentage of body 
weight 9.8 21.0 


* Corrected for residual air in the lungs. 


Table 1 presents data on two groups of men, 19-25 and 
45-55 years of age, respectively. Both groups were 
drawn from larger samples, restricting the selection to 
those individuals whose actual body weight was within 
+5% of their standard weight. The mean values of the 
relative body weight in the two groups are very close 
(100.2 and 100.0, respectively). Nevertheless, the amount 

1The data reported in this paper were obtained in the 


course of research aided by the Research Grants Division, 
U. 8S. Public Health Service. 


788 


of body fat, determined both in terms of the thickness of 
the skinfolds (1) and estimated on the basis of specific 
gravity (2, 3), is strikingly larger in the older men. Al- 
though both groups are ‘‘normal’’ in respect to their body 
weight, they differ markedly in terms of the composition 
of the body. 

The concept of ‘‘normal’’ body weight, defined actu- 
arially, tends to obscure the profound changes taking 
place in the process of ageing. The latter involves not 
only an additive accumulation of body fat but also, very 
likely, replacement of some of the muscle (and other 
‘*active tissues’’) by fatty tissues. 

It is a current practice to express the rates of physio- 
logical processes, such as the basal metabolic rate, and 
to prescribe pharmacological dosages in reference to the 
total body weight or to the body surface, the latter being 
estimated in turn from body weight and height. In view 
of the variations in the composition of the body at the 
same weight and the differences in the metabolic prop- 
erties of muscles and the depot fat, it appears that the 
expression ‘‘per kg of body weight’’ may lead to errone- 
ous conclusions. The vexing problems of physiologically 
sound reference points for the basal metabolic rate were 
discussed in some detail in connection with studies on 
prolonged starvation and nutritional rehabilitation (4). 
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Hypotension in the Rat Following 
Limitation of Potassium Intake’ 


S. Charles Freed and Meyer Friedman? 


The Mount Zion Hospital, 
Harold Brunn Institute for Cardiovascular Research, 
San Francisco, California 


‘There is an increasing amount of evidence that an ade- 
quate intake of potassium is necessary for the anatomical 
integrity of the myocardium and kidneys (1, 2). Data 
on the functional aspects of this relationship are scanty, 
however. The following experiments suggest that potas- 
sium deficiency has a profound effect on circulatory dy- 
namics as reflected in blood pressure changes. 

Four groups of Long-Evans rats (age, 45 days) were 
treated as follows: Group I (12 rats) received a syn- 
thetic diet in 1 g of which there was 0.1 mg of potassium. 
Group II (8 rats) received the same diet, but were per- 
mitted to drink a 1% solution of potassium chloride. 
Group III (10 rats) received a restricted amount of 
Purina Chow laboratory ration in an amount that allowed 

2 Preliminary report. 


2The authors wish to express their thanks to Elizabeth 
Wright for her technical assistance. 
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the animals to grow at approximately the same rate as 
the rats in Group I. Those in Group IV (10 rats) were 
maintained on Purina Chow ad lib. Blood pressure read- 
ings were determined on the rats under light ether anes- 
thesia by the microphonie method of Friedman and Freed 
(3). Readings were taken at the beginning of the study 
and once weekly for 9 weeks. 

The rats in Group I exhibited a pronounced degree of 
generalized flaccidity of the skeletal musculature. Growth 
was restricted, their weight increasing from an initial 
average of 116 g to an average of 152 g after 9 weeks. 
Otherwise, they appeared in good physical condition. The 
animals in Group II, receiving supplemental potassium, 
were in excellent health. Their weight increased from an 
average of 115 g to 234 g. Those in Group III main- 
tained approximately the same weights as Group I. The 
rats of Group IV grew from an average of 111 g to 
346 g. 

Our findings revealed that the rats maintained on the 
potassium-free diet (Group I) exhibited a steady decline 
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in blood pressure (Fig. 1) after the second week, from 
an average initial reading of 100 mm of Hg (range, 92- 
116mm). At the end of the fourth week the blood pres- 
sures averaged 86 mm of Hg (range, 80-102 mm). At 
the end of 9 weeks the average pressure was 74 mm of Hg 
(range, 68-86 mm). Animals in the control groups, II, 
III, and IV, showed no marked deviation from normal in 
their pressures. 

Our results indicate that rats on a diet deficient in 
potassium develop a profound hypotension. Other rats 
on an identical diet but supplied with potassium, main- 
tain a normal blood pressure. A third group of animals 
on a standard diet, but partially starved to grow as 
slowly as those in Group I, also had a normal pressure. 
It would appear, therefore, that the hypotension observed 
was due to a specific deficiency in potassium. The pos- 
sible mechanisms for this action are now under investi- 
gation. 
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C-M Medium: A Mounting Medium for 
Small Insects, Mites, and Other 
Whole Mounts 


Edgar W. Clark? and Frank Morishita? 


Division of Entomology and Parasitology, 
University of California, Berkeley 


Past experience in mounting mites has shown that the 
existing media are not completely adequate in many re- 
spects. A mounting medium was therefore sought that 
would permit ease and speed in mounting and yet have a 
refractive index that would give better definition of the 
morphological and gross histological structures. Experi- 
mentation was carried out using methocellulose, and the 
following formula was evolved: 


5 


Diethylene glycol ................ 1 ml 


The methocellulose and alcohol are mixed, added to the 
remainder of the formula, and filtered through glass wool. 
The medium is then placed in an oven at 40°-45° C for 
3-5 days, or until it has reached the desired consistency. 
If it becomes too thick the viscosity may be reduced by 
warming gently*or by thinning with 95% ethyl alcohol 
or water. 

Specimens cannot be transferred directly from glye- 
erine, strong acids, or bases such as KOH clearing solu- 
tion. It was found, however, that specimens cleared in 
KOH could be mounted safely if they were first rinsed in 
acid-alechol. 

Acarina, larval cestodes, nematodes, and insects (larvae 
and adults) have been mounted with excelient results. 
The best procedure for mounting mites was to clear thor- 
oughly in lactophenol before mounting. At times a slight 
shrinkage occurs, but this can be reflected by warming the 
lactophenol solution and the mites slightly. Mosquito 
larvae mounted well by passing through cellusolve into the 
medium. Some of the more delicate specimens needed no 
special clearing procedure but were placed directly into 
the medium, thereby allowing the lactic acid in the 
medium to clear the specimen. 

Some of the favorable characteristics of 
medium are as follows: 

1. It has an excellent refractive index for arthropod 
tissues, namely, 1.428. 

2. It is not visibly affected by light (does not turn 
yellow as does balsam). 

3. It is heat-stable at average temperatures (slides were 
held at 55° C for 6 months without visible change). 


the C-M 


21 Now at Department of Zoology, University of California 
at Los Angeles. 

* The authors are grateful to Roderick Craig for his advice 
and many helpful suggestions. 

* Methocel, furnished by Veronal Chemical Company. 

* Supplied by Carbide & Carbon Chemicals Corporation. 
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4. It acts as a temporary ringing compound. (AI- 
though it does not replace standard ringing compounds, 
it forms a temporary protection for the specimen.) 

5. Specimens may be mounted from xylene, toluene, 
water, alcohol, cellusolve, lactic acid, lactophenol, or a 
number of other preservatives and clearing agents, or 
specimens may be placed in the mounting medium alive. 

6. It does not erystallize (there were no signs of crys- 
tallization after slides were held at 55° C for six months). 


Enhancement of the Action 
of Streptomycin 


R. J. W. Rees? and J. M. Robson? 


Department of Pharmacology, 
Guy’s Hospital Medical School, London, England 


Various attempts have been made to enhance the action 
of streptomycin, either by combining it with other drugs 
such as potassium iodide (1) and p-aminosalicylie acid, 
(2, 3) or by making a compound with p-aminosalicylic 
acid ([4], intracerebral method). In the present investi- 
gation we have used the rabbit and mouse corneal 
methods (5, 6) in order to determine the activity of such 
combinations. 

Combination of streptomycin and potassium iodide. 
In the first of two experiments 12 rabbits were used; 6 
were infected in both eyes and 6 in the right eye only. 
Treatment was started on the 7th day, when all inoecu- 
lated animals had developed very early lesions. In the 
group of 6 animals bilaterally infected, the right eyes 
received streptomycin and potassium iodide, and the left 
eyes received streptomycin only. Ten mg of strepto- 
mycin was given twice weekly, and 10 mg of potassium 
iodide was given thrice weekly, all by intravitreous in- 
jection. Of the 6 animals in which only the left eyes 
were infected 3 received thrice weekly injections of 
potassium iodide and the other 3 were untreated con- 
trols. Treatment was continued until the 60th day. The 
results are shown in Fig. 1, in which the size of the 
corneal lesion is plotted against time. 

In the second experiment 10 rabbits were used, 8 of 
which were infected in both eyes and the other 2 in the 
right eyes only. Treatment was withheld until the 
16th day, when all inoculated eyes had developed more 
advanced lesions, with early caseation. The treated 
group consisted of the 8 animals with bilateral corneal 
infection; the right eyes received streptomycin and 
potassium iodide, and the left eyes streptomycin only. 


1At present on the scientific staff of the Medical Research 
Council. 

2 We are grateful to the W. H. Ross Foundation (Scotland) 
for the Prevention of Blindness, which defrayed some of the 
expenses, and to the Medical Research Council for the supply 
of radioiodine. The streptomycin was kindly supplied by 
the Tuberculosis Study Section of the U. 8S. Public Health 
Service (through Dr. Schmehl), the streptomycin p-amino- 
salicylate by Chas. Pfizer & Co., Inc. (through Dr. Hobby), 
and the p-aminosalicylic acid by Herts Pharmaceuticals 
Limited (through Mr. Seymour). 
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The remaining 2 animals served as urtreated controls. 
Treatment was as in the first experiment but was con- 
tinued for 72 days, and the experiment was finally ter- 
minated on the 147th day. The results are shown in 
Fig. 2. 
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Fic. 1. Effect of combined streptomycin and potassium 
iodine in early tuberculous corneal lesions in rabbits. 
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Fie. 2. Effect of combined streptomycin and potassium 


iodide in later tuberculous corneal lesions in rabbits. (Leg- 
ends as in Pig. 1.) 
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The corneal test was used in a similar experiment with 
streptomycin and potassium iodide in mice in which only 
one eye was infected. The results were assessed both 
on the incubation period and on the subsequent progress 
of the corneal lesions. There were 6 untreated control 
mice, 7 mice on potassium iodide (400 mg/k of the diet), 
14 mice on potassium iodide combined with streptomycin 
(4 mg daily subeutaneously) and 12 mice on strepto- 
mycin (4 mg daily). Treatment was started on the day 
of infection and maintained for 28 days (Fig. 3). 

In order to compare the concentrations of potassium 
iodide produced in the present experiments with those 
used by Woody and Avery, experiments were done with 
radioactive iodine. Guinea pigs (as used by Woody and 
Avery) were given sodium iodide (containing I™) by 
stomach tube in doses of 80 mg/k. Rabbits and mice 
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iodide on the development of tuberculous corneal lesions in 
mice. (Legends as in Fig. 1.) 

were treated with I™ as described above. The results 
show that the concentrations of iodine in the guinea 
pig and mouse were of the same order, but that the iodine 
in the aqueous of the rabbit’s eye was considerably 
higher. 

Our results with combined streptomycin and potassium 
iodide confirm those of Woody and Avery. The enhance- 
ment of the action of streptomycin, though not marked, 
is most definite in established caseous tuberculosis (Ex- 
periment 2 on rabbits) and becomes more evident only 
after prolonged treatment. The effect in very early 
lesions (first experiment on rabbits and mice) is much 
less definite, and this probably explains the negative re- 
sults recently described by Levaditi and his co-workers 
(7) in acute tuberculosis in the mouse. 

An experiment on mice using a combination of po- 
tassium iodide and p-aminosalicylic acid (2% in the diet) 
showed no enhancement of the effect of p-aminosalicylic 
acid, thus confirming the work of Bavin (8). 
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Streptomycin p-aminosalicylate compound. In this ex- 
periment 33 mice were infeeted intracorneally and di- 
vided into four groups. Streptomycin was given in a 
dose of 4 mg/day and the streptomycin p-aminosalicylate 
compound in daily doses containing 4 mg of strepto- 
mycin. p-Aminosalicylic acid was given as 2% in the 
diet. The treatment was begun within a few hours of 
infection and maintained for 28 days. The results, 
as judged by prolongation of the incubation period 
and by the number of eyes remaining free from tuber- 
eulosis at the end of the experiment, show clearly that 
all three forms of treatment had produced a beneficial 
effect, but of the three treatments the streptomycin 
p-aminosalicylate was the least effective. Hence, even 
if streptomycin salicylates reduced the development of 
resistant strains of tubercle bacilli in man, combined 
streptomycin and PAS treatment definitely can (9), and 
at the same time it has greater chemotherapeutic ae- 
tivities. 
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Use of Selective Fluorescent Stains 
to Detect Insect Egg Plugs on 
Grain Kernels? 


Max Milner, Duane L. Barney, and J. A. Shellenberger 
Kansas Agricultural Experiment Station, Manhattan 


A major need in the cereal-processing industries is a 
method for the detection and elimination of grain which 
contains insects at various stages of development within 
the kernels. Methods yielding presumptive evidence of 
internal infestation have been proposed. These involve 
staining the gelatinous insect egg plug of the granary 
weevil, Sitophilus granarius L., and the rice weevil, 8. 
oryzae L., with Lugol’s solution (1), acid fuchsin (1), 
or gentian violet (2) in order to render them visible. 
Such procedures have not proved entirely satisfactory, 
since these reagents usually stain the starchy endosperm 
and frequently other tissues of the grain as well, and thus 
render difficult the adequate differentiation of infested 
kernels from those that are only mechanically injured. 
A selective stain specific for the egg plug is highly de- 
sirable. 

1Contribution No. 187, Department of Milling Industry. 


This research was supported by a grant from the Millers’ 
National Federation, Chicago, Ill. 
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In this laboratory it has been found that immersion of 
infested grain, such as wheat and corn, in aqueous solu- 
tions containing 20 ppm of the alkaloid berberine sulfate 
for a period of 1 min results in selective staining of the 
egg plug. The seed coat and other parts of the grain 
take up the stain in insignificant amounts; thus washing 
or further treatment of the seeds is unnecessary. On 
exposure of the treated kernels in the dark to a source of 
ultraviolet radiation having a predominant wavelength of 
3,660 A, the stained egg plugs will fluoresce intensely in 
the yellow range of the spectrum and may be identified 
easily without auxiliary visual aids. A light-tight view- 
ing box, with hand-holes to which are attached sleeves 
ending in elastic cuffs, provides for manipulation and 
examination of samples under the ultraviolet light in 
ordinary room illumination. 

Other alkaloids will also produce fluorescence of the 
egg plug. Chelidonium extract is very selective and 
causes the egg plug to fluoresce orange-yellow. Primu- 
line causes a light-blue fluorescence of the plug but also 
stains the seed endosperm to a considerable extent. Thio- 
flavin is selective for the egg plug and fluoresces a light- 
yellow color. The fluorescent stains described are being 
employed in the development of quantitative methods for 
the determination of insect-infested kernels in grain. 
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Embryonic Death Rate and Sex Ratio 
in Chicks 


F. A. Hays and E. W. Spear 


Department of Poultry Husbandry, University of 
Massachusetts, Amberst 


In chicks the male is the homogametic type and should 
exhibit a lower embryonic death rate than the female. 
Hays (1) pointed out that with a mild disease outbreak 
in the parents, female embryos are more likely to suecumb 
at an early stage of development. 

During the hatching season of 1950 there was no evi- 
dence of disease in the parent stock, and chick mortality 
was less than 3% up to 8 wks of age. This provided an 
opportunity to study the relation between the percentage 
of fertile eggs that hatched from each of 108 Rhode 
Island Red females and the sex ratio of the chicks at 8 
wks of age. Table 1 shows these females grouped with 
respect to the hatchability of their eggs and the sex ratio 
of their chicks. 


TABLE 1 
Egg hatchability No. Sex ratio (percentage of 
of dams (%) dams males) of chicks at 8 wks 
60-69 8 55.31 
70-79 30 52.47 
80-89 34 51.69 
90-100 36 49.12 
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These summarized data appear to suggest a linear de- 
cline in the percentage of males as hatchability increases. 
The slope of the line representing this decline was found 
to be —1.935+0.272. The small magnitude of its stand- 
ard error suggests a significant decline in sex ratio. 
These data strongly suggest that the greater portion of 
embryonic deaths occur in females and that the sex ratio 
approaches equality when few embryos die. 
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Complete Elimination of Microorganisms 
from an Intestinal Parasite (Ascaris 
lumbricoides)* 


Donald Fairbairn and Michael R. Reesal 


Institute of Parasitology, Macdonald College of McGill 
University, Macdonald College, Quebec, Canada 


In vitro physiological investigation of the parasitic 
nematodes (roundworms) is hindered seriously by the 
presence of contaminating microorganisms, particularly 
in the case of nematodes inhabiting the alimentary canal 
of higher animals. When quantitative information is 
desired concerning nutrition, excretion, secretion, and 
respiration of such species, and the in vitro experimental 
period extends for more than a few hours, as it usually 
must, the elimination of microorganisms is essential 
(1, 2). 

The present communication describes for the first time 
a method by means of which axenic* preparations of a 
common intestinal nematode may be made. This method 
is particularly useful in that microorganisms are elimi- 
nated completely from the parasite’s intestinal tract, as 
well as from all other external surfaces. As a result, the 
nutrition and the excretion products of this species are 
now being studied under controlled conditions. The 
method of preparation is given below. 

Ascaris lumbricoides adults were collected at the 
slaughterhouse in insulated bottles containing warm 0.9% 
NaCl solution, and were taken immediately to the labora- 
tory, where decontamination methods were initiated 
within 2-3 hr of removal of the parasites from the pig 
intestine. All procedures were carried out at 37° C, 
with strict observance of aseptic techniques. 

The worms were washed collectively with saline, and 
medium-sized males and females (1.5-3.0 g) were trans- 
ferred to individual 125-ml Erlenmeyer flasks containing 
30 ml of 0.8% nutrient broth (Bacto) at pH 6.0. This 
broth contained the following substances: NaCl, 0.45%; 
sodium sulfathiazole, 1: 250; neutral acriflavine (Eufla- 
vine’), 1: 5000; a, a’-azobis (chloroformamidine) (Azo- 

2 With financial assistance from the National Research 
Council of Canada and Swift & Company. 

2The term axenic was proposed by Baker and Ferguson (3) 
to describe an organism free from all demonstrable life apart 
from that produced by its own protoplasm. 

* British Drug Houses, Ltd., Toronto. 
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chloramide*) 1: 5000; dihydrostreptomycin sulfate 40 mg. 
The azochloramide and dihydrostreptomycin were added 
as dry powders to the broth solution just before it was 
dispensed into the flasks. The flasks, each containing a 
single Ascaris, were then placed in large vacuum desicca- 
tors (18 flasks/desiceator) containing 300 ml of freshly 
prepared 20% alkaline pyrogallol solution, and these were 
evacuated quickly to a residual pressure of 60 mm Hg. 
Atmospheric pressure was restored with cylinder nitrogen 
gas, and the process was repeated twice. The pyrogallol 
served to remove oxygen present as impurity (0.2%) in 
the nitrogen gas. Desiccators and contents were incu- 
bated in a water bath in a constant temperature room 
for 4 hr, after which 1 ml of penicillin solution (30,000 
units) was added to each flask and anaerobic treatment 
continued for an additional 4 hr. The treatment solu- 
tion was then drained off and replaced with 50 ml of 
nutrient broth containing 0.45% NaCl and adjusted to 
pH 7.8. The worms in this broth were incubated either 
aerobicaily or anaerobically for 36 hr. 

Most flasks at the end of 36 hr showed no visible bac- 
terial growth. Transfers (0.15 ml) were made to broth 
tubes for aerobic and anaerobic culture. At the same 
time the worms were placed in fresh broth (pH 7.0) and 
incubated for a further period of 24 hr, after which fresh 
transfers were made. Observation of flasks and transfer 
tubes was continued for at least 96 hr, and usually for 
one week or longer. Proof of sterility was taken as the 


continuing absence of growth from flasks and transfer 
tubes. Since the microorganisms dealt with were derived 
solely from the intestinal flora of the host (pig), culture 
media other than nutrient broth were unnecessary. 

Repeated experiments, using 9-27 worms per experi- 
ment, showed clearly that an average of 85% of the in- 
dividually treated worms could be made axenic. In a 
very few instances yeasts persisted in the absence of bac- 
teria, but growth of molds and fungi was never observed. 
For reasons that are not understood, 8 hr aerobic, rather 
than anaerobic, treatment gave consistently poorer re- 
sults. Continuing efforts are being made to produce a 
more completely efficient method. 

The decontamination procedure as described has no 
apparent harmful effects upon the parasite. Motility 
and viability are unimpaired, and the intestine appears 
normal when examined histologically. Eggs are produced, 
and develop motile embryos, but no statistical comparison 
of egg production and development in treated and un- 
treated females has been made. 

It is hoped that this method, or a modification thereof, 
will prove useful when applied to other nematodes. In 
a single experiment we were able to prepare axenic ces- 
todes (Raillietina cesticillus) in apparently unharmed 
condition, after 10 min aerobic exposure to the treatment 
solution. 
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Book Reviews 


Physico-Chemical Constants of Pure Organic Compounds. 
J. Timmermans. New York: Elsevier, 1950. 693 pp. 
$12.50. 

According to the author, ‘‘this work records, as com- 
pletely as possible, those physico-chemical constants of 
organic compounds which have been measured with suf- 
ficient care to warrant their acceptance as data estab- 
lished with a precision worthy of contemporary science.’’ 
The criteria which qualify a substance by its purity, and 
a constant by its exactness for acceptance are stated in 
the initial pages of the volume. Necessarily, both go to- 
gether, and the principles followed by the author in the 
selection make highly instructive reading for anyone 
interested in the problems that arise when compounds are 
purified and constants are measured in accordance with 
rigorous standards. These few pages are followed by 
more than 600 pages of tables which give a critical selec- 
tion of the constants of more than 1,600 substances. 
The compounds are arranged according to a lucid chem- 
ieal system, and their location in the tables is further 
facilitated by an empirical formula index and by a sub- 
ject index. A bibliography completes the book. 

It cannot be the objective of this review to analyze in 
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detail the tables of constants. For each individual com- 
pound are given the preparative data relating to purity, 
and the constants listed include critical constants, vapor 
pressure, boiling point, freezing point, density, specific 
heat, latent heats, viscosity, surface tension, refractive 
indices, and other data like heat of combustion, critical 
density, ete., depending on the available values. Where 
more than one independent measurement qualifies for 
listing, the results of each are given. 

Anyone who has faced the job of finding in the litera- 
ture the most reliable physical constants for the most 
highly pure compounds will be grateful to the author for 
the stupendous task he has accomplished. The work is 
one of the fruits of a quarter-century’s activity of the 
International Bureau of Physico-Chemical Standards, of 
which the author is director. It combines the results 
obtained in the laboratories of this institution with the 
data provided by a systematic survey of the literature by 
a man who is familiar with the intricacies of pure com- 
pounds and of exact measurements, This has been ac- 
complished with the support of the Belgian Chemical 
Industry and the Belgian National Fund for Scientific 
Research. The user of the book will benefit from the 
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author’s devotion to pure compounds and from his passion 
for exactness. The work is a monument to the patience 
and perseverance of a scientist who devoted his labors 
to the purification of compounds and to the measurement 
of exact constants, and whose attitude is set forth in the 
statement on page 9, ‘‘for the truth alone is unique, 
while error is manifold.’’ 

ARNOLD WEISSBERGER 
Synthetic Color Research Department 
Eastman Kodak Company 


The Clinical Use of Radioactive Isotopes. Bertram V. A. 
Low-Beer. Springfield, Ill.: Charles C Thomas, 1950. 
414 pp. $9.50. 

Some of the clinical medical applications of radio- 
active isotopes have now pervaded the fields of endoeri- 
nology, surgery, clinical physiology, dermatology, gyne- 
cology, and many other medical specialties in addition to 
radiology and biochemical research. The effort required 
to understand the background of atomic physics and to 
appreciate the potential applications of radioactive ma- 
terials to specific medical problems has been a forbidding 
prospect for most physicians. This volume is an admi- 
rable attempt to correlate necessary information, and 
the book presents it in quite readable form. 

The discussion of radiation physics in nonmathematical 
language occupies the first part of the book, and the 
basic essentials of atomic structure and the properties of 
radioactive atoms are logically covered without unneces- 
sary detail. Those who anticipate considerable work with 
isotopic materials will need to consult the more complete 
reference sources given at the end of this part, but a 
surprisingly complete scope of the subject is made avail- 
able here. In addition, there are excellent chapters on 
equipment and the units used in detection and measure- 
ment, as well as notes on the handling and disposal of 
radioactive materials. 

The clinical applications are covered in the second part 
of the volume, which is divided into sections on diagnos- 
tic investigations, dosage determinations, and therapeutic 
applications. The nature of the uses that have been 
found for isotopes is responsible for what seems to be a 
succession of unrelated subjects as individual isotopes 
are discussed. This section will also most quickly be- 
come obsolete, for many of the clinica] uses are in ex- 
ploratory stages, but the situation is fairly evaluated up 
to the publication date. Furthermore, the principles 
here discussed will remain valid for later changes in 
method, and the preliminary section on physics ensures 
that the reader will have the requisite basic information 
to apply his understanding to new fields. 

It is appropriate that emphasis should be placed on the 
physiological data accompanying isotopic distribution in 
the body, and that specific dosages and clinical techniques 
are largely confined to those isotopes that have already 
shown reasonably permanent worth, particularly radio- 
active phosphorus and iodine, 


The volume is suitable for use as a text for students 
whose work will include use of isotopes in elinical re- 
search or therapy, and it should be required reading for 
radiologists, radiological physicists, and physiologically 
minded physicians. It will be a valuable reference work 
for physicians in almost every medical field. 

RicHarD H. CHAMBERLAIN 
Department of Radiology 
Hospital of the University of Pennsylvania 


Biology of Drosophila. M. Demerec, Ed. New York: 
Wiley; London: Chapman & Hall, 1950. 632 pp. 
$10.00. 


This book, some ten years in the making, represents 
primarily reports of original research by the authors on 
aspects of the biology of Drosophila. Under the editor- 
ship of M. Demeree, the authors, Kenneth W. Cooper, 
B. P. Sonnenblick, D. F. Poulson, Dietrich Bodenstein, 
G. F. Ferris, Albert Miller, and Warren P. Spencer, have 
contributed chapters on normal spermatogenesis, early 
embryology, histogenesis, organogenesis, and differentia- 
tion in the embryo, on postembryonie development, ex- 
ternal morphology, internal anatomy and histology, and 
on collection and laboratory culture, respectively. The 
emphasis is on Drosophila melanogaster, with pertinent 
information on other species of the genus and on related 
organisms. The numerous photographs and drawings 
are with few exceptions original. A deliberate restric- 
tion to discussion of the wild type form serves to keep 
the volume from becoming unwieldy, although the ap- 
parent necessity of avoiding discussion of the pertinent 
information on mutant types is regretted by this reviewer 
—as is the almost total absence of reference to Droso- 
phila physiology. 

In any work of this magnitude, there are bound to be 
statements which to some readers seem equivocal. For 
example, in the chapter on postembryonic development, 
Bodenstein, in describing the venation of the prepupal 
wing, states (p. 297) that ‘‘they are apparently not iden- 
tical with the later imaginal veins (Waddington, 1939).’’ 
Waddington, loc. cit. (Proc. Nat. Acad. Sci., 25, 299), 
actually states that ‘‘This venation is not altogether 
[reviewer’s italics] identical with that of the adult;....’’ 
In view of the possibility that the prepupal venation may 
be in part homologous with the wing venation of subse- 
quent stages, Bodenstein’s citation would seem to this 
reviewer to be misleading. (It should be added that 
there is no reference to Waddington’s more extensive 
description of wing development in the Journal of Genet- 
ies, 41, [1941].) 

To the Drosophila worker, long plagued by the scat- 
tered and fragmentary nature of the literature on the 
biology in Drosophila, this book should prove to be an 
invaluable reference manual. 

RICHARD BLANC 
Department of Zoological Sciences 
The University of Oklahoma 
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News and Notes 


Golden Jubilee Celebration of te Genetics Society of America 


W. Ralph Singleton 
Brookbaven National Laboratory, Upton, Long Isiand, New York 


The Genetics Society of America celebrated the Golden 
Jubilee of the rediscovery of Mendel’s law at the nine- 
teenth annual meeting, held September 11-14 at The Ohio 
State University in Columbus. In 1900, three separate 
investigators, De Vries in Holland, Correns in Germany, 
and Tschermak in Austria, announced their discovery of 
Mendel’s earlier work. With these three independent 
investigations the modern science of genetics began. 

The meeting was held under the sponsorship of the 
American Institute of Biological Sciences. C. J. Hy- 
lander, Executive Secretary of the American Institute of 
Biological Sciences, and his staff, in cooperation with the 
local committee, on which D. C. Rife was the Genetics 
Society representative, made arrangements for the gen- 
eral meeting, and R. G. Jap worked with Dr. Rife in 
making preparations for the activities of the society. 
The program covered four days, with all short papers 
and demonstrations concentrated into the first day. Sev- 
enty-two short papers and 10 demonstrations were given 
in three concurrent sessions, so that all authors who were 
present had a brief opportunity to present the results of 
their individual research. A luncheon in Baker Hall, at- 
tended by a record-breaking crowd of 313, was followed 
by the society ’s business meeting, at which President Curt 
Stern presided. The newly elected officers are M. R. 
Irwin, president, J. W. Gowen, vice president, and Ernst 
Caspari, treasurer. 

The Golden Jubilee Celebration began Monday night 
with a meeting jointly sponsored by the Genetics Society 
and the AIBS. Frank P. Cullinan, chairman of AIBS, 
presided. R. E. Cleland responded to the address of wel- 
come by H. L. Bevis, president of the Ohio State Univer- 
sity, and Curt Stern expressed the thanks of the society to 
the Golden Jubilee Committee that planned the celebra- 
tion. The committee consisted of L. C. Dunn and M. R. 
Irwin, co-chairmen, and C. L. Huskins, I. M. Lerner, and 
P.C. Mangelsdorf. Dr. Stern then introduced the speaker 
of the evening, Richard Goldschmidt, professor emeritus 
of the University of California. Dr. Goldschmidt spoke 
on ‘‘The Impact of Genetics on Science,’’ relating how 
genetics in its short life span of 50 years had had a 
remarkable effect on almost every branch of science, 
especially the biological sciences. The essence of his 
remarks is well summed up in an article, ‘‘ Fifty Years 
of Genetics,’’ published in the September—October issue 
of the American Naturalist, which was originally pre- 
pared to be read at the opening of the Golden Jubilee 
meeting. When Dr. Goldschmidt learned that he was to 
address the members of all the biological societies meet- 
ing at Columbia, he substituted a more general paper. 

The unusually high plane on which the meeting was 
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initiated by Dr. Goldschmidt continued throughout the 
rest of the three-day invitation program. In a brief 
report it is not possible to comment on all the talks given 
or to touch all the high lights of the program. One of 
the most interesting papers was that by W. E. Castle, 
‘*The Coming of Mendeclism.’’ Dr. Castle was one of 
the few who not only witnessed the coming of Mendclism 
but at a very early stage took an active part in genetic 
research, which he has continued to the present time, 
several years after his retirement from Harvard Univer- 
sity. Another significant paper, entitled ‘‘The Heritage 
of Mendel,’’ was prepared by Hugo Iltis who, unfortu- 
nately, was unable to attend. His paper was read by 
G. H. Shull, a long-time friend, and one of the first from 
this country to visit Briinn after the rediscovery of Men- 
del’s work. In a ceremony entitled ‘‘The New World 
Honors Mendel,’’ Manuel Elgueta, director of the Inter- 
American Institute of Agricultural Sciences, at Turrialba, 
Costa Rica, presented a scroll, appropriately engrossed, 
to the Genetics Society of America. This scroll will be 
placed in the Mendel Museum established by Dr. Iitis at 
Mary Washington College in Fredericksburg, Va. A part 
of the museum collection, on loan to the Ohio State Uni- 
versity, was on exhibition at the time of the meeting. 

The main theme of the Golden Jubilee Program was 
the progress genetics has made in its first fifty years. 
Five eminent European geneticists, T. Caspersson, Boris 
Ephrussi, C. D. Darlington, Arne Muntzing, and Julian 
Huxley, were speakers, contributing markedly to the suc- 
cess of the meeting. All the papers given on the invi- 
tation programs will be published early in 1951 by the 
Maemillan Company as a book, the scope and organiza- 
tion of which are revealed in the following summary: 


HISTORICAL AND DEVELOPMENTAL ASPECTS OF GENETICS 
The Status of Heredity before 1900—Conway Zirkle, 
University of Pennsylvania 
The Coming of Mendelism—W. E. Castle, University of 
California 
The Development of the Gene Theory—H. J. Muller, 
Indiana University 
The Relation of Genes and Chromosomes—A. H. Sturte- 
vant, California Institute of Technology 
Mutation_after Fifty Years—L. J. Stadler, University 
of Missouri 
The Heritage of Mendel—Hugo Iitis, Mary Washington Col- 
leze 
Old and New Pathways in Human Genetics—L. H. Snyder, 
University of Oklahoma 


Tue PuysicaL Basis or THE GENE 


The Chemistry of Chromosomes and Nuclei—aA. BE. 
Mirsky, Rockefeller Institute for Medical Research 

Cytochemical Measurements in the Study of the Gene— 
T. Caspersson and Jack Schultz, Karolinska Institute, 
Stockholm 
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Genetics and Immunology—M. R. Irwin, University of 
Wisconsin 
THE PHYSIOLOGY OF THE GENE 


Chemical Genetics—G. W. Beadle, California Institute of 
Technology 


Remarks on Cell Heredity—Boris Ephrussi, University 
of Paris 


Genetic Studies in Bacteria—Joshua Lederberg, Univer- 
sity of Wisconsin 


The Role of the Genes in Cytoplasmic Inheritance—T. M. 
Sonneborn, Indiana University 
Evolutionary Changes in Mendelian Populations—Th. Dob- 
zhansky, Columbia University 
CYTOGENETICS 


Evolution of Cytogenetic Mechanisms in Animals—M. J. 
D. White, University of Texas 
Genetics and the Chromosomes—C. D. Darlington, John 
Innes Horticultural Institute 
GENETICS, MEDICINE, AND MAN 


Genetics and Disease Resistance—J. W. Gowen, Iowa 
State College 
Genetics and the Cancer Problem—C. C. Little, Roscoe 
B. Jackson Memorial Laboratory 
GENETICS AND THE Foop PROBLEM 


Genetics and Plant Breeding—Arne Muntzing, Univer- 
sity of Lund 
Hybrid Corn: Its Genetic Basis and its Significance in 


Human Affairs—P. C. Mangelsdorf, Harvard Univer- 
sity 


Genetics and Plant Pathology—J. C. Walker, University 
of Wisconsin 


Genetics and Animal Breeding—J. L. Lush, Iowa State 
College 


Genetics and Modern Thought—Julian Huxley, formerly Sec- 
retary-General UNESCO 


The Golden Jubilee, the largest meeting ever held by 
the Genetics Society, was one of the most enjoyable, 
partly in consequence of the excellent physical facilities 
assigned to the society by AIBS and the local committee. 
Except for the first evening gathering, all lectures were 
held in the new auditorium of the State Archaeological 
Museum, with a seating capacity of 600, which was ex- 
panded to about 900 by making use of the wide foyers. 
The Genetics Society is happy that this particular audi- 
torium was allocated to us on this important occasion, 
and thanks are due the Ohio State Archaeological Mu- 
seum, the staff of AIBS, and the local committee for their 
eareful planning. In cooperation with the Public Affairs 
Committee, the society has issued a pamphlet (No. 165) 
entitled Genetics—The Science of Heredity. Written by 
John Pfeiffer and illustrated by Ralph Graeter, this 32- 
page article lays the subject of genetics understandingly 
before the public and is a fitting summation and con- 
summation of a Golden Jubilee. 


Botanical Society Meeting 


Harriet Creighton 


Department of Botany, 
Wellesley College, Wellesley, Massachusetts 


At its 45th annual meeting, held at Ohio State Univer- 
sity September 11-13, The Botanical Society of America, 
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Inc., joined with the Genetics Society of America in 
celebrating the 50th anniversary of the rediscovery of 
Mendel’s research. About 220 research papers were 
presented before more than 400 members attending this 
first fall meeting. 

Katherine Esau, associate professor of botany and as- 
sociate botanist of the College of Agriculture of the Uni- 
versity of California, was elected president for 1951, and 
the incoming vice president is W. H. Camp, curator of 
experimental botany, Academy of Natural Sciences, Phila- 
delphia. The society also elected the following scientists 
to corresponding membership: F. Bgrgesen and P. Boysen 
Jensen, Copenhagen; F. E. Fritch, London; Ernst Giu- 
mann, Zurich; Brother Leon, C. 8S. C., Havana; Carl 
Skottsberg, Stockholm; and Otto Warburg, Berlin. 

It was decided to ask the American Institute of Bio- 
logical Sciences to arrange for the 1951 meeting at the 
University of Minnesota and for the 1952 and ’53 meet- 
ings on other university campuses. 


Autumn Meeting of the 
American Physiological Society 


Fred A. Hitchcock 


Department of Physiology, 
The Obio State University, Columbus 


The third autumn meeting of the American Physio- 
logical Society was held on the campus of Ohio State 
University at Columbus, September 14-16. There were 
462 registrants at the meeting, and about 300 of these 
were housed in dormitories on the campus. Two hundred 
and forty scientific communications were presented at 
scientific sessions held all day Thursday and Friday and 
Saturday mornings. Five or six sectional meetings were 
held simultaneously. Demonstrations and movies were 
held Friday afternoon, followed by a business meeting 
at 4: 30. 

Informal entertainment for those attending the meeting 
was held on the campus Thursday evening. This con- 
sisted of a musical program presented by the Independent 
Players of Columbus and was followed by a social hour. 
Friday evening the annual banquet of the society was 
held in the ballroom of the Neil House. More than 275 
persons attended. Following the banquet the address of 
the retiring president was delivered by Carl Wiggers, of 
Western Reserve University. On the Wednesday before 
the meeting there was a field trip to Wright-Patterson 
Air Foree Base. About 40 persons went on this trip, 
which included a tour of the entire field. 

At a meeting of the council of the society which pre- 
ceded the scientific s , the succession of D. B. Dill, 
scientific director of the Army Chemical Center and presi- 
dent-elect of the socicty, to the presidency was confirmed. 
In this way the vacancy created by the death of the so- 
ciety’s president, H. C. Bazett, was filled. This is the 
first time in the history of the American Physiological 
Society that the president has died in office. 
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Scientists in the News 


The American Chemical Society 
has chosen Edgar C. Britton its 
president-elect. He is director of 
the organic research laboratory of 
the Dow Chemical Company and a 
leader in the development of insee- 
ticides, weed killers, and pharma- 
ceuticals. N. Howell Furman, Rus- 
sell Wellman Moore professor of 
chemistry at Princeton University, 
will be president for 1951, the so- 
ciety’s diamond jubilee year. Ar- 
thur C. Cope, chairman of the Chem- 
istry Department, MIT, and W. 
Conard Fernelius, head of the Chem- 
istry Department, Pennsylvania 
State College, have been elected di- 
rectors. 


George B. Cressey, president of 
the International Geographical Un- 
ion, left recently for Hong Kong. 
En route he plans to visit a number 
of the National Committees of the 
Union in Europe and southern Asia. 
He will remain in Hong Kong for 
several months in connection with a 
Social Science Research Council 
travel grant. 


Z. P. Metcalf, former head of the 
Department of Zoology and Entomol- 
ogy at North Carolina State College, 
Raleigh, a division of the Consoli- 
dated University of North Carolina, 
has retired. He will remain at the 
college in his old quarters. Here, 
with assistants and a library, the 
greatest collection of reprints on 
Homoptera known, and about 100,000 
specimens of the order, he will con- 
tinue his studies in the taxonomy 
and the cataloging of Homoptera. 


Formerly a research assistant in 
the Physics Department of the Uni- 
versity of Texas, John M. Walsh has 
recently joined the staff of the Los 
Alamos Scientific Laboratory. He 
will work in the laboratory’s GMX 
Division. 

Lewis G. Weeks, research geolo- 
gist of the Standard Oil Company 
(New Jersey), New York City, gave 
a series .i 34 talks to geological 
societies and universities on a recent 
country-wide tour arranged by the 
Distinguished Lecture Committee of 
the American Association of Petro- 
leum Geologists. His main subject 
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was ‘‘Sedimentary Basin Develop- 
ment and its Bearing on Oil Occur- 
rence.’’ In his talk the speaker 
examined those broad features of 
the earth’s crustal framework which 
basically determine the genesis, his- 
tory, and resulting type of basin. 
Against this background he de- 
scribed and illustrated the evolution 
of the types of basins, and the basic 
conditions of architecture, sedimen- 
tation, and environment within the 
deposition basin, that control the in- 
cidence of oil occurrence. The fol- 
lowing groups were addressed by 
Mr. Weeks: 


Pittsburgh Geological Society; In- 
diana-Kentucky Geological Society; 
Mississippi Geological Society; New 
Orleans Geological Society ; Shreveport 
Geological Society; South Louisiana 
Geological Society ; Houston Geological 
Society ; Corpus Christi Geological So- 
ciety ; South Texas Geological Society ; 
Dallas Geological Society ; Fort Worth 
Geological Society ; Abilene Geological 
Society; West Texas Geological So- 
ciety; Panhandle Geological Society ; 
North Texas Geological Society ; Okla- 
homa University, Geology Department ; 
Oklahoma City Geological Society; 
Kansas Geological Society ; University 
of Kansas; Tulsa Geological Society ; 
Rocky Mountain Association of Geolo- 
gists, A.A.P.G. Pacific Section; San 
Joaquin Valley Geological Society ; In- 
termountain Association of Petroleum 
Geologists ; Wyoming Geological Asso- 
ciation; State University of lowa; 
Illinois Geological Survey and Univer- 
sity of Illinois; University of Wiscon- 
sin; Michigan Geological Survey and 
University of Michigan; University of 
Toronto; and the A.A.P.G. Eastern 
Section. 


Grants and Awards 


A board consisting of the presi- 
dent of eight engineering societies in 
the United Kingdom has awarded the 
Kelvin Medal to Theodore von Kar- 
man. Dr, Karman is chairman of 
the Scientific Advisory Board of the 
U. 8. Air Force and an honorary pro- 
fessor of mechanical engineering at 
Columbia. 


Three grants totaling $61,077 have 
been awarded to the New York Uni- 
versity-Bellevue Medical Center by 
the National Foundation for Infan- 
tile Paralysis. One for $25,275 will 
make possible continuation of the 
search for a chemical agent that may 
alter or interfere with infection, an 
$18,900 grant will provide for con- 


centration on the development of a 
rapid diagnostic method, and one 
for $16,902 will make possible the 
continuation of a reference center 
for information on aids and appli- 
ances or rehabilitation. 


AAAS Research Grants have been 
awarded by: the British Columbia 
Academy of Science to G. A. Setter- 
field, University of British Colum- 
bia; the Indiana Academy of Sci- 
ence to Winona Welch, DePauw Uni- 
versity; the Louisiana Academy of 
Sciences to C. A. Hickeox, Centenary 
College; the Oregon Academy of 
Science to J. Arnold Shotwell, Uni- 
versity of Oregon, and Vincent D. 
Roth, Oregon State College; the 
Pennsylvania Academy of Science to 
Donald Shay, University of Mary- 
land; and by the Tennessee Academy 
of Science to Wilson M. Whaley, Uni- 
versity of Tennessee, and to H. B. 
Crouch and Joseph Rucker, Tennessee 
Agricultural and Industrial State 
College. 


Fellowships 


The Lalor Foundation has dis- 
continued its one-year postdoctoral 
fellowships, but is continuing, on an 
expanded basis, its awards for sum- 
mer fellowships at the Marine Bio- 
logical Laboratory, Woods Hoie, for 
advanced research in physiological 
chemistry, biochemistry, and bio- 
physics. The foundation is also un- 
derwriting a series of predoctoral 
fellowships in the natural sciences, 
with emphasis on biochemical and 
biophysical aspects, at Harvard, 
Johns Hopkins, and the Universities 
of Delaware and Pennsylvania. In- 
quiries concerning the fellowships at 
the Marine Biological Laboratory 
should be sent to Philip B. Arm- 
strong, Director. Information about 
fellowships at the other institutions 
may be obtained from the chairman 
of the department concerned. 


Lehigh University has established 
the J. D. Berg Scholarship Fund, 
with an annual award of $1000 to 
an engineering undergraduate. The 
fund was a gift of Mrs. John D. 
Berg, in memory of her late hus- 
band, who was chairman of the 
Dravo Corporation and corporate 
trustee of the university. The schol- 
arship will be in foree for the period 
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of the student’s undergraduate resi- 
dence at Lehigh, and preference 
will be given to students residing in 
western Pennsylvania who enroll in 
an engineering curriculum. 


The Institute of Gas Technology 
is offering 15 fellowships leading to 
both master’s and doctor’s degrees 
in gas technology. The fellowships 
provide an award of $1,250 and tui- 
tion for the first two years. The fel- 
lows are employed during the sum- 
mer by a sponsoring company. Ap- 
plications may be made by seniors 
and graduates in chemistry, chemi- 
eal engineering, mechanical engineer- 
ing, petroleum engineering, and -re- 
lated fields. All applications and re- 
quests for information should be ad- 
dressed to The Director, Institute of 
Gas Technology, Chicago 16. 


The Sinclair Refining Company is 
establishing four new fellowships 
that will provide $2,500 a year, and 
will be awarded to outstanding 
graduate students. Fellowships in 
the field of organic chemistry at the 
University of Chicago will be under 
the supervision of F. H. Westheimer, 
and at the University of Illinois un- 
der N. J. Leonard. A Sinclair fel- 
lowship in petroleum geology will be 
supervised by F, M. Van Tuyl, of the 
Colorado School of Mines, and Al- 
fred Chatenever, of the University 
of Oklahoma, will direct research in 
the field of petroleum production 
engineering. 


The Pediatric Cardiology Depart- 
ment of the Children’s Division of 
Cook County Hospital, Chicago, is 
accepting applications for fellow- 
ships for immediate appointment. 
The department offers material on 
both congenital and acquired dis- 
eases of the heart and a complete de- 
partment of angiocardiography and 
catheterization. Information may be 
obtained from Dr. Rowine H. Brown, 
Assistant Medical Superintendent, 
Children’s Division, Cook County 
Hospital, 700 S. Wood St., Chicago. 


Outstanding work in methodology 
research in the public health field will 
receive annual recognition, begin- 
ning next year, in the form of a $500 
award and a plaque. The prize, to be 
known as the Kimble Glass Method- 
ology Research Award, is to be 
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given by the Conference of State 
and Provincial Public Health Lab- 
oratory Directors and is endowed 
by Kimble Glass, a division of 
Owens-Illinois Glass Company. 


Deaths 


James Llewellyn Crenshaw, pro- 
fessor of physical chemistry and 
head of the department at Bryn 
Mawr College, died November 22, at 
Salisbury, N. C. He was 63. Dr. 
Crenshaw had been associated with 
Bryn Mawr since 1915. 


Dorothy A. Hahn, professor emeri- 
tus of chemistry at Mount Holyoke 
College, died December 10 at 74 after 
a long illness. Miss Hahn taught 
at Pennsylvania College for Women 
for seven years before joining the 
Mount Holyoke faculty in 1906. 
She retired in June 1941, after hav- 
ing been a member of the depart- 
ment for 33 years. She did research 
on derivatives of hydantoins, usually 
in collaboration with her students. 
She was the author of a Dictionary 
of Chemical Solubilities (with A. M. 
Comey), and translated and enlarged 
the fourth edition of Theories of 
Organic Chemistry, by F. Henrich, 
published with T. B. Johnson. 


George J. Heuer, professor emeri- 
tus of surgery at Cornell University 
Medical College and former chief 
surgeon of New York Hospital, died 
recently of a heart ailment at 68. 


The head of the Psychology De- 
partment at Pratt Institute, Miriam 
C. Pritchard, died recently at 44. 
Dr. Pritchard, who had been asso- 
ciated with the late Leta S. Holling- 
worth in research studies on the prob- 
lems of gifted children, wrote sev- 
eral books and articles on the sub- 
ject. She was on the faculty of 
the School of Oral and Dental Sur- 
gery of the College of Physicians 
and Surgeons, Columbia University. 


Leland Bradley Snoddy, profes- 
sor of physics, University of Vir- 
ginia, died November 12 at 52. He 
had been a member of the faculty 
since 1933. 


James Harvey Spencer, a retired 
U. 8. Weather Bureau meteorologist, 
died December 13 at 80. A co- 
founder of Rotary International, 


Mr. Spencer was known as the poet 
laureate of that organization. He 
had written several books of poetry 
and prose. 


Publications Received 


Agricultural Periodicals of the Brit- 
ish Isles, 1681-1900, and their 
Location. F. A. Buttress. Uni- 
versity of Cambridge School of 
Agriculture, Cambridge, England. 
2s. 

Currents in Nutrition. Bertha Burke 
et al. Nutrit‘on Monograph 
Series, No. 1. National Vitamin 
Foundation, Inc., 150 Broadway, 
New York City. 

Oriental Botany. Catalog No. J-1 of 
Books, Serials and Periodicals. 
Charles E. Tuttle Company, Rut- 
land, Vt. 

Research and its Organization. El- 
lice McDonald. Biochemical Re- 
search Foundation, Newark, Del. 

Field Trials Il: The Analysis of Co- 
variance. Commonwealth Bureau 
of Plant Breeding and Genetics, 
Tech. Comm. No. 15. School of 
Agriculture, Cambridge, England. 
3s. 6d. 

Pacific Science Board: Third Annual 
Report, 1949, National Research 
Council, 2101 Constitution Avenue, 
Washington, D. C. 

Conservation in the Americas, An- 
nette L. Flugger, Ed. Pan Ameri- 
can Union, Washington, D. C. 

Measurement of Low Temperatures. 
Physics Department, Westinghouse 
Research Laboratories, E. Pitts- 
burgh, Pa. 

Stone Age Cultures of Northern Rho- 
desia. J. Desmond Clark. South 
African Archaeological Society, 
Box 31, Claremont, Cape, South 
Africa. 21s. 

Vertebrate Faunas of the Lower Old 
Red Sandstone of the Welsh Borders 
and Petraspis Leathensis White: A 
Dittonian Zone-fossil. Errol Ivor 
White. Vol. 1, No. 3. Bull. Brit- 
ish Museum (Natural History), 
London. 7s. 6d. 

Science and Foreign Relations. Publ. 
3860, Department of State. Divi- 
sion of Publications, Office of Pub- 
lie Affairs, Washington 25, D. C. 

Liquid Metals Handbook. AEC, 
ONR, and Navy Bur. Ships. U. 8. 
GPO, Washington 25, D.C. $1.25. 
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13 experts treat physical, human aspects of the Pacific area 


GEOGRAPHY 

of the PACIFIC Edited by Oris W. Freeman, Eastern Washington College of 
Education, with 13 contributors. Written by geographers, 
anthropologists and other Pacific area specialists, this book gives 
an up-to-date picture of the occan, the islands, the people, the 
resources, the industries and other factors that make up the 
geography of this area. Economic and political developments, 
current problems, trade routes, and the possible future of the 
lands and peoples are included in this beautifully illustrated 
volume. January 1951. 573 pages. Prob. $6.00. 


Gives quantitative basis for making operational decisions 

METHODS of By Pump M. Morse, The Massachusetts Institute of Tech- 

OPERATIONS RESEARCH nology and GeorceE E. KimBat, Columbia University. Shows 
how the techniques of this science developed during wartime 
can be applied to help make decisions in many fields—scientific, 
industrial, governmental. Differs from the usual statistical 
analysis in that the final aim is to predict future operations and 
to understand them well enough to modify them to produce 
new or better results. February 1951. 160 pages. Prob. $4.00. 


A guide to recent developments in the field 


INTRODUCTION to By R. ApamMs DutcHer, Ciirrorp O. JENsoNn and M. 
AGRICULTURAL A.tuHouse, all at The Pennsylvania State College. Covers 
BIOCHEMISTRY general introductory material, plant growth, and animal growth 


including such important topics as farm chemurgy, pesticides, 
biological oxidations, and the nutritional requirements of 
human beings and domestic animals. Although this volume 
follows the general plan outlined in the Dutcher-Haley Intro- 
duction to Agricultural Chemistry, it is in reality a new book 
since all except Chapter I has been completely rewritten and 
revised. January 1951. 502 pages. Prob. $6.00. 


First-hand information on 20 regions of the U.S.S.R. 


GEOGRAPHY of RUSSIA By N. T. Mirov, University of California, Berkeley. The 
meat of this book is its detailed description of 20 important and 
widely varying regions of the Soviet Union. The author writes 
explicitly and specifically of the flora and fauna peculiar to each 
region and includes information about location, geology, 
topography, glaciation, climate, rivers, and mountains. A 
discussion of the people of Russia based on first-hand informa- 
tion includes historical geography, language, and religion. 
January 1951. Approx. 357 pages. Prob. $5.00. 


Send for copies on approval. 
JOHN WILEY & SONS, Inc. 440 Fourth Avenue, New York 16, N. Y. 
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PHOTOVOLT 


Radiation-Detection 
Densitometer Mod. 400-R 


A self-contained densitometer for the accurate meas- 
urement of density of dental-size X-ray films as em- 
ployed in film badge systems for personnel monitoring 
in radio-activity laboratories and X-ray installations 


Write for Bulletin #490 to $225.— 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


OF MICE AND STRAINS 


A major problem in experimental chemo- 
therapy of tuberculosis has been to find a strain 
of mice not only of high susceptibility, but also 
as uniform in response as possible. 

For the past few years the Squibb Institute 
for Medical Research has carried on studies di- 
rected toward this end. The results of these 
studies were published in a recent report.* 


Of seven strains tested, Carworth Farms’ 
strain of albino mice, the CF #1, was selected 
as being the most suitable for use in a standard- 
ized test for the anti-tuberculosis activity of 
compounds 

It has always been a fundamental aim of 
Carworth Farms to aid in the advancement of 
medical research. We take pride in the small 
part our CF#1 strain of mice has played in 
assisting in the fight against tuberculosis 


* The American Review of Tuberculosis 
Vol. 60, No. 1, July 1949 


CARWORTH FARMS nc. 


NEW CITY - ROCKLAND COUNTY - NEW YORK 


STATHAM 
Physiological Pressure Transducers 


or 
Recorder 


The Model P23 pressure transducers were specifi- 
cally designed for the purpose of measuring and re- 
cording arterial and venous blood pressures. The 


system illustrated above demonstrates how simply 


measurements can be obtained with Statham 
transducers. 


Please write our 
Engineering Department 
for more specific data, 


LABORATOR 


SCIENTIFIC INSTRUMENTS 
9328 Santa Monica Blvd., Beverly Hills, Calif, 


Will you RETIRE 
YOUNG ENOUGH 
to enjoy it? 


Do you really want to work all your life? 


You can take life easy a lot sooner than you think If you 
know where it costs less to live, and where you can earn a 
amall income from a part-time business or job, you can 
afford to retire sooner, even now perhaps 


One of the best features of “* Where to Retire on a Small 
Income” is that every town, city, or region described was 
selected because it offers opportunities to get part-time or 
seasonal jobs or to open a part-time business 

This book tells you where are the best places in the U S. 
to retire It covers Florida, California, New England, the 
South, the Pacific Northwest, etc It also includes Hawaii, 
the American Virgin Islands and Puerto Rico. 

With this book you learn: 

—where living costs, rents, and real estate are less (even 
where you can buy a farm for only $2500), 

—where you can live inexpensively on an island far from 
the world, yet close to neighbors, 

—where you can go fishing all year round, where you can go 
hunting, boating, swimming, and always have a good time, 

—where your hobby will bring you an income, 

—where you stand the best chance of living longer 


beauty spots, America’s favorite retirement areas, and many 

undiscovered towns. cities, and regions. are yours for just $1. 

Sooner or later —now or in years to come— you will want 
to be independent Order today while you think of * 
Money back, of course, if yu «re not satisfied 

Don’t bother writing a letter Simply tear out ad, pront 
name and address, and mail with $1 bill Publ 

r 


cations, 59 First Ave., Greenlawn, New Yor 
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McGRAW-HILL BOOKS 


THE INVERTEBRATES: Volume I|. Piatyhelminthes and Rhynchocoela 
550 pages, $9.00 


THE INVERTEBRATES: Volume Ill. Acanthocephala, Aeschelminthes, and Entoprocta 
In press 


By Lissre H. Hyman, American Museum of Natural History, New York. McGraw-Hill Pub- 
lications in the Zoological Sciences. 


These two additional volumes of Dr. Hyman’s monumental reference work offer a complete, de- 
tailed, and modernized account of the anatomy, embryology, ecology, and physiology of the groups 
included. Not intended as texts, these volumes are rather treatises for the advanced student and 
teacher of zoology. The author has purposefully avoided the type plan of arrangement, and the 
presentation if for groups in general, rather than for the particular species. Both volumes are 
essentially a compilation from the literature on the subject ; however, a considerable amount of 
original material is included. 


INTRODUCTION TO STATISTICAL ANALYSIS 
By Witrrm J. Drxon and Frank J. Massey, Jr. University of Oregon. In press 
The basic purpose of this text is to present a first course in statistics requiring only a minimum of 


mathematics. Both classical and modern techniques are presented with emphasis placed on the 
understanding and application of these techniques rather than on mathematical development. 


MATHEMATICS, QUEEN AND SERVANT OF SCIENCE 
By Eric Tempe 437 pages, $5.00 


This the absorbing story of the developments in pure and applied mathematics from the geom- 
etry of Euclid 2200 years ago to the most recent developments in mathematical physics. The 
author traces the philosophies and contributions of some of histories leading mathematicians, 
and, from his wealth of information, draws a convincing picture of mathematics as the moving 
instrument in the advance of civilization. 


Send tor copies on approval. 


McGRAW-HILL BOOK CO., ING; 


22320 WEST 42ND STREET, NEW YORK 146, NS v. 
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NEW Type | 
Schmidt & 
Haensch 

POLARIMETER 


According to 
Mitscherlich 


This new model offers many advantages. The old fashioned 
Laurent plate is improved by the use of 7° Calcite half- 
shadow prisms. The light source is attached to the instru- 
ment so that it is always ready for use. The glass disc is 
divided into 360° and the precision glass scale is divided 
from 0 to 10, thus omitting the vernier, which so often 
leads to mistakes. Glass circle and scale are completely 
enclosed in a cast iron case, protecting them from corrosion 
and damage. 


Field of vision is divided into two parts by the optical 
system. In measuring, the analyzer is rotated until both 
fields appear equal in color. Adjustable eye-piece of tele- 
scope provides sharp view. Instrument takes tubes up to 
200 mm. long. 

Obtainable at laboratory supply dealers or from us. 
Bulletin 334 on request. 
FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N.Y. 


Paper Partition 


CHROMATOGRAPHY 
Equipment 


Cabinets, 
Cylinders G Racks, 
Miscellaneous 
Accessory Equipment 
Specially Designed 
for Paper Partition 
Chromatographic 
Analysis 


CHROMATOCAB 
Model B250 


® Write for Descriptive Brochure 


BERKELEY CHROMATOGRAPHY DIV. 


UNIVERSITY APPARATUS COMPANY 
Dept. H ® 2229 McGee Avenue ® Berkeley 3, Calif. 


CANCE ) the subject of outstanding A. A. A.S. Symposium Volumes: 


Some Fundamental Aspects of the Cancer Problem, 1937, Out of print. 


MAMMARY TUMORS IN MICE, 1945: 


10 contributors, VIII + 223 pages, 7% x 10%, clothbound, double column, illustrated, 

$3.50. Cash order price to A.A.A.S. members $3.00. 

. . . Coordinated knowledge of cancer of the breast in mice. 

. . « It cannot fail to stimulate interest and further research efforts in one of our most 
fascinating and important biological problems. 

. . . Prepared by members of the staff of the National Cancer Institute. 


A.A.A.S. Research Conference on Cancer, 1945, Out of print. 


APPROACHES TO TUMOR CHEMOTHERAPY, 1947: 


93 contributors, X +442 pages, 7% x 10%, clothbound, double column, illustrated, 


$7.75. Cash order price to A.A.A.S. members $6.50. 


. . . A progress report, addressed largely to future workers. 


. . . An important and trustworthy reference book. 
. . . Planned under the auspices of National Cancer Institute, Memorial Hospital of 
New York, Sloan-Kettering Institute for Cancer Research, Lankman Institute 


of Philadelphia, and others. 


TO: AAAS, 1515 Mass. Ave., N.W. 
Washington 5, D. C. 


Eaclosed is $......... Please accept my order for 
(1 MAMMARY TUMORS in MICE 
( APPROACHES to TUMOR CHEMOTHERAPY 
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Coming in the Spring 


AN INTRODUCTION TO THE SCIENCE OF PHOTOGRAPHY 
Coming in January by KATHERINE CHAMBERLAIN 


PRINCIPLES OF GENERAL BIOLOGY 
by MARY S. GARDINER 


COLLEGE ZOOLOGY 
Sixth Edition by HEGNER & STILES 


FOUNDATIONS OF BIOLOGY 
Seventh Edition by wOODRUFF & BAITSELL 


TAXONOMY OF VASCULAR PLANTS 
by GEORGE LAWRENCE 


INTRODUCTORY CHEMISTRY 
by LILLIAN H. MEYER 


FUNDAMENTAL PRINCIPLES OF PHYSICAL CHEMISTRY 
Revised Edition by PRUTTON & MARON 


COLLEGE CHEMISTRY 
Fifth Edition by HARRY N. HOLMES 


EVOLUTION EMERGING—Volumes | & II 
by WILLIAM K. GREGORY 


MAN AND THE LIVING WORLD 
Revised Edition by &. 8. STANFORD 


BACTERIOLOGY 
Fifth Edition by ROBERT £. BUCHANAN 


BASIC HORTICULTURE 
Revised Edition by VICTOR R. GARDNER 


PRINCIPLES OF GENERAL CHEMISTRY 
Fourth Edition by STUART E. BRINKLEY 


INTRODUCTORY ANIMAL HUSBANDRY 
Revised Edition by ARTHUR L. ANDERSON 


THE MACMILLAN COMPANY 
60 FIFTH AVENUE, NEW YORK T1, NEW YORK 
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MACMILLAN 


PERSONNEL PLACEMENT 


The MARKET PLACE 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” wili be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 10 words (e.g., a 25- 
word ad, plus a “Box Number”, equals 35 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $17.50 per inch; no extra charge 
for “Box Numbers”. 

2. Advance Payment: All Personnel Placement ads, elassi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is received. 

3. Closing Date: Advertisements must be received by 
SCIENCE, 1515 Mass. Ave., , Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Bacteriologist; Sc.D.; two years, bacteriologist and chemist, large 
food manutacturing company; eight years’ teaching experience, four 
years as professor and head of department ; several years, director. 
and charge control department of penicillin, biological manufactur- 
ing company ; for further information, please write Science Division, 
Medical Bureau, (Burneice Larson, Director) Palmolive Building, 
Chic: ago. 


Biochemist : Ph.D. enzymic, pharmaceutical, analytical, microbio- 
logical experience. Administrative ability. Versatile. Forty-plus. 
Desire responsible position. Available immediately. Box 390, 


SCIENCE, Xx 


Biologist Hs plus 3 years graduate study in botany, geology. 
4 years teaching oo advanced geology, vertebrate zoology, at 
teachers and liberal arts colleges. Experience in a eg 
search, eet. Available, February. Any location. Box 3 


SCIENCE 12/28 
Editorial Assistant with scientific journal or pharmaceutical com- 
md publication. Pre-med background with 5 years eonet: 
»iology. Masters degree in science education. Box 389 

ENCE. x 


Physiologist, D.M.D., M.S. Four years of medical research at 
leading university laboratory desires research or research-teaching 
position. Box 391, SCLENCE X 


POSITIONS OPEN 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classified ads, minimum char, 
$5.00 for each insertion. Such ads are set in uniform sty 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion $17.50 per inch 

7 times in 1 year 16.00 per inch 

13 times in 1 year 14.00 per inch 

26 times in 1 year 12.50 per inch 

52 times in 1 year 11.00 per inch 
2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “‘copy” instructions. 
For display advertisers, monthly invoices will be sent on 
a ore account basis—providing satisfactory credit is 
established 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads compilers “copy” instruc- 
tions must reach the publication offices of SCIENCE, 1515 
Massachusetts Avenue, N.W., Washington 5, D. C., not 
later than 4 weeks preceding date of publication. 


BOOKS 


WANTED TO PURCHASE: 


PERIODICALS 
Sets and ru and d 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER JOHNSON 
125 East 23rd Street, New York 10, N. Y. 


at high market prices. 
Boylston Street, Boston 45, Massachusetts. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. 
us lists and description ; wry files you are willing to sell 

CANNER AND COMPANY, 


Please send 


— YOUR PERIODICALS 


We need Complete Sets. Runs, Volumes and Single nombers. 
CASH IN on your periodical accumulations NOW! 


Bacterial Protein Synthesis; research opening, Philadelphia early 
1951, young Ph.D. Give background, date available; —— 
appreciated. Box 384, SCTENCE. 1/5 


Microbiologist : One to three years post “Ph.D D. 1 preferred. Superior 
training in microbial physiology and biochemistry required; experi- 
ence with enzyme preparations and modern biochemical techniques 
desirable. Fundamental research in government supported labora- 
tory. Please give resume training, publications. Box. 385, 
SCIENCE. 12/29 


Positions Open: 

(a) Director, clinical investigation; key appointment carrying 
membership executive committee; preferably physician with  sci- 
ence degree. (b) Physiological chemist qualified to conduct 
fundamental studies of biologic activities of hormones; pharma- 
ceutical company; Midwest. (c) Biochemist; research assistant- 
ship; department of medicine or biophysics ; Eastern university ; 
duties consist of original investigative work. (d) Chief bacteri- 
ologist; preferably man with ten years’ experience in general 
medical laboratory work; minimum Bachelor’s degree in bacteri- 
ology, chemistry or hematology ; large general hospital; depart- 
ment conducts school for laboratory technicians ; substantial salary 
increasing to $6000; university medical center. (e) Pharma- 
cologist to divide time between directing research division, phar- 
maceutical company and serving as professor pharmacology in 
medical college; Ph.D. or M.D.; competent administrator with 
teaching ability required. (f) Biochemist with strong background 
in histology; research post, industrial company, Chicago. $12-5 
Science Division, Medical Bureau, (Burneice Larson, Director) 
Palmolive Building, Chicago. x 
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Also send us your list of wants 


COLLEGE LIBRARY SERVICE @ Dept. A, Box 311, N. Y. 3 


Complete er sets and runs; and 


STECHERT- HAFNER. INC., 31 East 


Send us your Lists of 


CIENTIFIC BOOKS AND PERIODICALS 


which you have for sale. 
single titles are wanted. 


so please send us your want lists. 


PROFESSIONAL SERVICES 


10th Street, New York 3 


Have a Happy, 


your ad copy NOW! 


Prosperous NEW YEAR 
. . . with increased SALES and PROFITS 


Your ad in SCIENCE reaches over 32,000 top scientists, 
at a very low cost. Start the New Year right—send 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


MACHLETY & SON 


218 East 23rd St. York 10, N. Y. 


SPECIAL GLASS APPARATUS 
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The MARKET PLACE 


The MARKET PLACE 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


ETHYLENIMINES 
N-Ethyl and N-Methyl Ethylenimine 
2,2-Dimethylethylenimine 
2-Methylethylenimine, Ethylenimine 
Over 200 other Monomers in List A-3 


MONOMER-POLYMER, INC. 


3430 W. Henderson St. Chicago 18, Il. 


e HYPOPHYSECTOMIZED RATS 


~~ to all points via Air Express 
For further information write 
808 E. 58th St. 


HORMONE ASSAY LABORATORIES, Inc. @(iicago 37, IIL 


AMINO ACIDS BIOCHEMICAL 
@ PRE-MIXED MICROBIOLOGICAL 


GLYCOCYAMINE—H L-Methionine 


H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 36, California 


ASSAY MEDIA 


QUARTZWARE 


for laboratory and industry 
A complete line of standard laboratory ware. 
Also custom fabricating to meet your requirements. 
For particulars, write: Quartzware Division 


THE PANRAY CORP. 
340 Canal Street, New York 13, N. Y. 


LABORATORY ANIMALS DOGS RATS RABBITS 


CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


Guaranteed suitable for your needs. 
bly priced —D sable JOHN C. LANDIS + Hagerstown, Md. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + 


Phone 36134 


price list. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 


BIOS LABORATORIES, INC. Sires. 


West 60th Street 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 
Write for 1950 Catalog 


WHITE RATS 40c om » 


Rabbits, Cavies, White Mice, Ducks, Pigeons, Hamsters 
Write + J. E. STOCKER + Ramsey, N. J. 


automatic Washers 


for Pipettes * Animal Cages * Laboratory Glassware 


Please state your 


HEINICKE Instrument:Corp. 315, 


December 29, 1950 


SWISS ALBINO 


“Your animal is half the experiment’ 


MICE— 


ALBINO -W RATS 


BOX 331 


albino farms * RED BANK N. J. 


STARKMAN Biological Laboratory ° 


STAINS 


@ RARE 

@ COMMON 

list on Request 
t., W. 


INDEX of REFRACTION LIQUIDS 


Valuable Aid for Identification of Minerals and other 


®@ Solids by the Immersion Method of 


@ Range 1.400-1.700, intervals of 0.002, or as selected 


index Certified to + 0.0002 
@ Range 1.71-1.83, intervals of 0.01 


Write for Price List Nd-S 
R. P. CARCILLE 118 Liberty Street, New York 6, N. Y. 


Microscopy 


FIALA OUTFITS. INC- 
“05 1O WARREN STREET,NEW N.Y. 
ASGUENTIFIC INSTRUMENTS 6 FIELD FQuiPMENT 
Nee; Every vecessily suphlied as 
is, experience te rom Poles tol he 
INCORPORATED 
id 
9 
| 
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SCIENCE « 1515 Massachusetts Ave., N.W., Washington 5, D.C. 


Keep your copies of SCIENCE 
always available for quick, easy 
reference with this all-purpose 


BINDER 


@ It’s PRACTICAL—simply snap the magazine in with a 
strong flat wire, without cutting, punching, or 
mutilating. Snap it out just as easily . . . all in 
a matter of seconds. It opens FLAT—for easy 
reference and readability. Holds 26 issues. 


@ It's ATTRACTIVE—in beautiful maroon buckram, 
$ 75 stamped in gold leaf. A fine addition to your 
library. 
POSTPAID @ It's DURABLE—sturdily constructed to withstand much 
use—ideal for classroom, laboratory, and library. 
Personal check or 
money order, please @ It’s Ne name stamped on the cover for 
60¢ in addition to the regular price of $2.75 
ORDER YOURS NOW! = h Ay 


—the year of issue will be included for 35¢ extra. 


a 


for the Abb of 


during the 101 years of its existence, 
has grown steadily in membership, 
activities, and influence. 


<<< 


~ 


In the interests of science we invite you to assist its further expansion by nominating for 
membership a friend or colleague who does not now belong to the ranks of the AAAS. 


To: AAAS, 1515 Massachusetts Ave., N.W., Washington 5, D. C. 
M A / L | nominate the following person for A.A.A.S. membership: 


NAME (Mrs., etc.) 
this coupon om 
POSITION 
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LABORATORY 


MICROSCOPE 


by 


Leitz Monocular 


student medical microscope 
Model GO 47/92K 


FEATURES 


@ Large stand, light metal 
construction 


@ Coarse and fine adjust- 
ment, fixed monocular tube 


@ New type, swing-out 
substage condenser 


@ Anti-reflection coated oil- 
—" lens 100:1, N.A. Designed for extra ruggedness, easier operation 
@ Built-in lamp, for 110 and greater accuracy, the new Leitz student micro- 
— cord, switch and scope is ideally suited to teaching requirements. 
Permanently focused, built-in light source; with built- 
in mechanical stage with coaxial drives; fixed monocular tube; coarse 
adjustment by rack and pinion; micrometer fine adjustment with vernier; 
new Abbe type condenser; triple dust-proof nose-piece; Achromats 
10:1 (16mm); 45:1 (4mm); coated oil-immersion lens 100:1; Huyghens 
eyepieces 6x and 10x; available with other lenses and accessories 

to meet special requirements. 


Ask your Leitz dealer for a demonstration, 
or write today to Dept. SC1I05 


&. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


LEITZ MICROSCOPES « SCIENTIFIC INSTRUMENTS ¢ BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 


inatio 


Through... | 
SPENCER Research 


Comes a Complete New 


Series of 
MICROTOME 
KNIVES 


AO Scientists are constantly searching 
for better materials and improved 7 
methods for manufacturing supe- 

rior microtome knives. 


Made of tough, improved 

steel rigidly controlled 

during heat treatment for 

grain size, carbide size, and 

hardness, these new knives are 
carefully ground and honed on rev- 
olutionary new equipment. As a result 
the edge is keen, straight, and extremely 
wear resistant. “Mirror finishing” gives 
extra corrosion resistance. 


Discover for yourself what the extra 
quality and uniformity offered by these 
competitively priced AO Microtome 
Knives can do to improve your specimen 
sections. See your AO Distributor or 
write Dept. M5. 


American @ Optical 


company 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
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